ous to. 9280-60) ai baw yd boosbeb 
a0 s<co. ad} of binode foie 25 


PracticaloMethod “Of Trading: H. Shield, (inst:. Civ. 
Eng,, Proc. 199. pp. 480-440, 1914-1915.}—The method here described, 
‘not. ‘mathematically cortect) nevertheless: sufficiently. accurate for 
most: practical purposes, :'-With ofdinary-card and skill parabola; hypethola, 
of logarithmic curve can-bé drawn with the'same; approach to’ accuracy 
circle is drawn with the Further it) can be 
‘drawn’ much more quickly and more neatly: than by determining points in the 
‘curve’ by -computation,! or by intersections, and: subséquently tracing the 
curve through these points. The practical use of the method is limited. fo 
ithose:curvesi for which the! quantity takesia simiple.or easily 
computed. form: Too makesuse of this: quastity: d- for drawinga cutwe| 
numberof lines are itaken:-at short distances: apart:and onthe 
curvé having:been foutd by computation or étherwise, tangents are drawn in 
the direction of ipoints:Qy Qi; 'ete., on the x-axis; located: at distances 
etc; Tespéctively: from thé vertical lines ‘passing through the points | 
(Pg through tangents: are Hach. tangent.is 
a poitit midway between two verticalclines to.a-point midway 
between thé next ‘pdir: result is a-sériés:of tangents which, if the 
vertical ‘lines are 'takew sufficiently close together, is indistinguishable: froma 
‘smooth curvei2:The ‘ertor: involved:in !the:assumption thatiithe, 
tangents intersect. midway.’between ‘the ordinates:‘may be; kept; within 
assigned limits by taking the ordinates sufficiently close together. Three 
.generalitypes of ‘tay bé’treated easily: by: this. methods for 
which b= for: which for whigh 
of illustrative diagrams are, given 


The Gunrent Bnergye M. Garver. (Science,, 48. 
/1916.)—-This detter:ito: the editor, refers,.to -the view 
taken by Millikan of the existing ofthe, word){{ energy,” 
in many: text-books.* Garver considers that. if) we a¢cepi the.conservation of 
energy asian established principle, then: we must accept. the legitimate, deduc- 
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Néither the view. that energy is a 
_ @apacity of doing work, nor the view that makes work a “ form of energy” is 
- gonsistent with considering work a transference of energy ; also while the last 

Wee 


‘ose. Viscosity of Liquids. Il. G. Zemplén and B. Pogany. (Ann. d. 
Physik, 49. 1. pp. 89-70, Feb. 4, 1916.)}—By means of Zemplén’s apparatus for 


investigating the. vi [see Abs. 1168 (1919)], the viscosity of 
water by the defledtion m fe» Of rotation of 
the outer sphere varying isdn ‘17 sec. to 18° the ‘Coefficient 


of viscosity is found to be ms. == 0010562. Graphical treatment of the experi- 
mental data shows that ing fegulatity relating‘to the thoment of the viscous 

. forces, deduced by Zemplén and verified in the case of gases, also holds with 
water, Within the region of velocity investigated no turbulent motion occurs, 


_ ‘whereas such should be the case if Reynolds’ criterion were applicable to the 


liquid between the two sphericaliSiirfa€@80 "The results show further that the 
criterion of Rayleigh and Lamb indicating the limits of applicability of 
the formula for slow movements, agrees so far as order of magnitude is con- 
cerned in the case of water, but gives a value 50 to 100 times too small in the 
case of gases. From the fésults bbtained wwith’spheres of different radii the 
conclusion is drawn that with quite slow revolutions the coefficient of slipping 
Sources: of Measutements,:. B.C, Bingham, H, 
Schlesinger, ‘and: AiliB. ‘Coleman. J, 
Jan, 1916.}—The average. pressure to! be used in the calculation: of. viscosity 
‘measurement is:not strictly-one-half the sunt-of:the initial. and Anal pressures 
ordinarily:assumed; and! the ‘use..of this: value may. lead, to considerable 
‘ettors-A method of ‘calculating: the-correet value, has been, develppedt-and 
swhether the:capillary or in: asvertical a 
diquid flows: from ‘a: capillary with-a trumpet-shaped sepening ‘there! :is;.a 
‘defitiite loss of ‘kinetic mot, proved whether the correttion:is 
the'same as inthe casei of a capillary. with, unifornr best 
-tesults; the capillaries: shonld haveends.which are as néasly,square as possible, 
the’ kinetic energy correction may: be calculableand thesbylbs should 
‘be as possible; by: «making: each: bulboapproximate :the 
“shape Of two to base: value im relative:as:well 
in ‘absolute’ determinations ‘of viscosity: of: sisitig an, instrument jin: which 
of ‘flow: may varied bys varyingothe -pressureis further 
the ‘observations now seconded.) his Tie L. 
seols. zotemibio oii noida) yd elicail bom peer 
lions Bi Dipheri: (Avatll Soi:-St. 
Trans, -Sclenée, 48. pp+472-498, March 81,1016, Extracti)—The author 
has previously suggested that: there! is:ai intiniate relation between graiitation 
and electrical action at a distance, or what has been called the statical effects. 
‘He holds that attractién Between two niasses:of: inatter ‘depends 
“the of ‘itiatter' inthe: two masses. afd their idistance each 
otheét; but'atso upon ‘their eledtrical potential, ileize lo yd 
OP he’ gravitation ‘Constant’ lias! determined: ‘by finding the! attraction 
Between’ two spheres of metal, these determinations the electric:potential 
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TAssume that two'spiieres; having radi’ Ryand Ry ‘coinposed hisvinig 
adensityp,and ‘distantfrom each othér:+;have charpés Qj the spheres 
potential The attractione for eaclrother wilt bes 


‘Herd ‘is the: of of 
‘determined by the method of Cavendish or Boys, if 

Hot Zero, aid the seednd 


8 
is: ther igrtvitation’ ‘constant that: would be 
determined, under Both Kand #°would 
quantities. Equating! these:two values of Rip\/(Kxyld. Vis 
measured)in Wolts, this’ becomes:: Viex (Kx), Ri 10) Reed, 
41:86; K o=-6°6576: 10-4, them Vice This: result shows that 
{ these two spheres have a common potential which differs from absolute 
zero by 8°68 volts, the value of K as determined by the Cavendish method will 
‘bb error of ‘thé ‘above: value ‘whith is Boys) If Vwere 
of 6% would result. 1f°V wéte 868 Volts ‘two 
would cetise to attract each other. ‘The absolute zero’ in ‘would be 
OF the two Bodies, theif attractibit for each ‘other — 
Phe the ‘masses: 696824 in determinations: the ‘greater’ 
‘be the (possibility 6f ‘ertor ‘in’ the result, When ‘the potential 'teriy is 
‘Since we are-so much in the dark concerning 'the average potential of 
$ paper Contains’a Corisiderafion of those agsuthpti otis concer 
ent parts of the the ‘at tnast' be regarded as 
ait nal. "These indlade de ettumeration “of the 
‘electrons in the! atom Which is ‘the facts: of Rontgen-ray emission 
TE, ‘now, the ‘manifestation’ ‘bf Valency’ in’ far ‘Compounds i is tegarded solely 
“as a Substitute for the electron | nunbers—the 
‘Of Valeriey” iii’ thie ‘periodid System Teads to very simple law, accordia 
‘to Which’ the very definite ‘charactérs of tHe’ valency of 
‘one Of the be fegarded as ‘a fe 
‘reach’ the electron-number of the stable | 
there question : To, what 
‘extent “is ‘the’ cha able, to ni ‘acting ‘| ina 
“to ascertain if ‘the’ simplest’ possible representation of polar. comi- 
pounidsonly chargé’ c With, their valency being ascribe 
‘the ‘atoms and ‘no special ‘assumption’ concerning the shape of the atom. 
‘which is idealised smooth’ af the ‘centre—is able 
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| is then the of the above Ot 
sto other theories .of somplex, compounds, ‘particularly. that: of : Abegg. “The 
general case of; complex sompounds isithen represented: and the most impor- 
tant classes.are. discussed, with examples ; among these the:double oxides 
containing hydrogen furnish a striking example, owing to the characteristic 
transition from ‘a ‘to an acid functién. Cbtisideration of the conse- 
quences of the above when to the 


water 


642. Optical Test for and E. Bowen. 


‘Phil Mag. 81. pp. 285-289, April, 1916.)—-By means of an optical device for 
examining the long, cylindrical drop attached to a-rectangular: piece !of very. 
thin glass which has been dippéd in a liquid. and then ‘held ina vertical plane 
Awith itwo) of its edges ‘horizontal; the author finds: that! the: ‘angle of. contact of 
glass with-water; glycerine, turpentine is zero.’ ‘The dévice also 


| Basis, of ‘the, Theory Wereide. 
fim “Zeils. 1, 1914, Ana, -d. , Physik,» 49. 
8 965-075, May 28, 1916.)—The, difference between. the) older theory 
statistics ‘and. that. of, quanta can, -be explained. as follows;;—-If the 
‘energy of a physical system be defined by the values of the, Hamiltonian — 
@Orordinates px these are, grouped. according .the, ‘statis- 
tical. method 2n-dimensiona) system..,: This. 2n-dimensional space de- 
fined, by. its 9n...co-ordinates. is, subdivided. into. equal space elements of 
dimensions, AGn 5. in Classical ,statistics..the element; rd 
‘solely plays the part of an integration element,.and-the. formule, evolved — 
possess their maximum exactitude when dr becomes infinitely small. In 
some cases these formule agree with. riment, as in the case 
of the ‘specific | heats of j gases, but. in oth her cases, og. dark radiation, there is 
‘manifest, contradiction, - On the quanta theory, this difficulty has been. very 
“simply overcome by not ‘making dr infinitely small, but assigning jt. such 
‘dimensions that the Hesttrapiiid with experience. .A:physical basis for this 
arbitrary character. of the element dr hasbeen sought for in, vain. 
The present paper attempts to show that the. contradiction referred to 
‘does not exist, and that a finite value be given. to dr from a considera- 
“Hon of the laws of dynamics, if only the existence. of a null-point 
energy be assumed, The quanta, theory, is. shown to be. not in 
contradiction, to, stat mechanics A gonsequence of it, . [See also 
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ordinary neia Of <orce irom ¥Po nesis assuming a sing 
Ls these considerations are discussed in connection with the 
? 
V 
a 
om bas of Kiow, with Logaritl winguiarilies 
h Phil. M 
Be athem. { . Mag. 81. pp. 190-197, March, 
t 
| Abs. 1492 (1915)] the author defined: conformal 
a. curve-factors, discussed some of their properties, and-employed them in the 
= sol of problems of onal flow, In all t 
ons di e fi boun 
Bis. partly ear, continuity was not 


may be applied toregions whose fixéd boundary is broken and 'to fields which’ 
contain logarithmic singularities, as, for example, to cases of liquid flow 
‘boundary, streamlines and: cases of flow due''to sourtes’ or 

_applied (4) tothe. motion. of, highin the! 
effective. inertia of, this ship electrical flow imaflat conducting: strip! 
with, a..s hole ; (8);to liquid, flow: with: free stream-lines: with: or) 


‘sources, andhwortices ; and (to fre where part the 


646. Halo of May 20, “1916, Cc. S. Hastings. (Monthly 
Weather Rev. 48: pp: 498-499; Oot, 1915.)—-T wo ‘photographs were ‘taken at 
Chester; of ‘this «halo am. respectively. These 
teproduced,'and from, measurements thade from ‘the photographs’ particulars 

of the angular size of the are determined. It is considered that 
was not the well-known 22° but ‘the: “Oval of Venturi” formed by the’ 
upper and lower tangenit ares of the 22° halo-nniting when the altitudeof the’ 
sun is sufficiently great [see Abs. 1619 (1915)]. At the time the first of 
the two-photographs was:taken: theizenith distance of. the At 
this time, the parbelic circle was very brilliant, but at/the time!of-the second! 
photograph, when sun’s'zenith distance: was: about: 21-6°, ‘the circle was 
only, just visible... The-parhelic circle has:not-befote: heen recorded with the’ 
at so great an altitude:as this. »‘This rapid diminution in’ brilliancy with? 
increase in solar altitude is. in accordance with the *thitory' which’ 
tr: the phenomenon to ‘internal ‘total reflection from: the’ smallest’ 
surfaces of oriented. crystals, and is opposed to theory 
which,explains it by ordinary. reflection.from the larger surfades:of oriented’ — 
crystals..; As regards the “ Oval,of Venturi.’ itself, which forms, the most’ 
prominent feature of) both. photographs, the ‘measutements:mailé of the’ 
horizontal semi-diameter (24°6° at 11:15 and 28-9° at 11.46:a.m.)' are<i good’ 


Working tip ‘Win ‘Sandstrom. “tii 
Rev. 48. pp. 1660, Nov., inds being } vector quantities, 
the most! cotivenient’ thethiods ‘of ‘them to the, 


monthly or other mean is by constructing a polygon.” “kK simple form o 
apparatus is described and iNustrated ,for drawing such a polygo: 
from” the’ individual! readings ra mechanical whereby the 

cari bY obtaitied ‘quickly without the employment of! skilled tt 

use’ Gf this apparatus resultant winds worked out for 
stations iti North-west Buirope fot month of Jan., 1918.’ The mean 
ment in'24 hour is’stiown by arrows of appropriate length upon a map. wT 
is commionly asstiined that the warmth’ of this part of Europe it winter is due 
to the prevalence of SW. winds which’ blow directly from the Atlantid.” ‘The’ 

meart wird atrows for fan; 1918; howéver, show a general SE. currént over the 
greater oF ’The'author suggests that the ffue circtilation’ from 
the Atlantic to Buirope 'is’as follows Warmed’ ai? over ‘thie ocean rises 


and then flows south-eastward in an upper north- -westerly current. When 


this* ‘strikes ' ‘high’ tiountains ‘of the Pyrenees, ' “Carpathians, 

Scandinavian ranges it ‘sufficiently cooled ‘by’ eonitact ‘with’ the "cold 

mountain slopes to"descend, and ‘thence it flows back to its ‘sotircé’ on 
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»Phis;idea of the c supported: 
New Units (Phys: Pp! 508-504! 
Dec., 1915. Abstract of paper read at Joint Meeting of the Am. Phys. S0c: and” 
thé Ami: Assoc; for Adyancentent of Scistice; San’ Franicisto, "1915:)— 
Recommends ithe ‘use of ceptain-anits in meteorology, the? chief 
from accepted: practice beinj/'the stipgested ‘of absoliite ‘téttiperatare’ 
scdlciin’ which: 0° represents the-absolate 2€ro' and '1000° the frétzing“point’ 
wate under standard conditions. This would give degréd of 


convenient size than the present Centigrade degree. S j.S. Di. 
35 648. the: Upper: Air.(. ANY Shaw?o)(Nature; 97. .ppil 1982104) 


April. 97, and Pp»: 210-218; May. ‘at the 'RoyInst.,’ 
March; 1916,)+-The authos:givesa brief: review. of: the: progréss ir): meteoro»' 
logical:theory in. England sinte 1966, and then: deals withthe’ modern views) 
as,to.the structure .of the jattnosphere! according té’ the obbérvatioiis of the’ 
‘564%: ‘Photometric 24 Stebbins,’ (Lick 
variable star Lyrahas teen made: with sensitive rubidium photselectic! 
cell in: direct:connéction with:a‘stting electrometer ‘hangitig ini gimbals 
on the-end ofthe telescope:': Connections were’ made’ practically asin’ the’ 
work: of Guthwick and: Praget, except that the negative electrdde of the den! 
was connected to the: electfometer thread,’ Observations extended over three: 
cycles: of the.12:92/day period: The: main ‘features light-curve “agree: 
 -with:the visual curve previously known) but'it is‘fourid that the charges are’ 
exactly: the:‘saine! during: successive epochs) the discordaticés- beitig’ 
large ‘as ‘they ‘havé! not’ ‘traced 'to instrumental’ ¢rfor 
variations.of the comparison ‘Fhe! two makita of ‘the ‘curve’ até about’. 
equal? At primary minimum there is distint® asymmetry, ‘the decrease’ oF 
Fi being more rapid than the increase. This difference extends as cs _ 
€,maxima on. eac sid e rimary minimu with, hases — 
and days -non-sy symmetrical, of the 
face inten sthe apparent 


ie. 9.277] pp, 192-198, 1916.)—Obses ero with 


is a well-kno 

orbi its. by... arper Baker. Using »Aquilz, mag 

on synch ronous with the orbital.variation, ..... 03 
the. case. of mag, spectrum, class an, xtreme, short 
period, 0:2468 day, has been found by Selga, . evidence. 
(BBL, Translational Motion of Binary Stars. (Astron: 
Nachr. No. 4828.) Nature, 97:-pi481, April-6) 1916. Abstract, investi- 


nation bes, been made of, the distributions of the proper-motion vectors. 
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number: of double stars, with reference their,orbital. planes.; ‘The proper, 
motions were taken from. thelist, by. Boss, and 
san i ti of 
resaftant’ proper motions ‘and. ‘node lines lie ‘in a) plait, 
chaneé Uisttibation is noo! slosido BR 
652. Rolilion of Nebulie? 
Miodire? (Lick Observatory, Bull. 9. [No. 278] pp. 1-5, 1916, }—-Photographs. 


the of t odtal 


shown by the Doppler-Fizeau effect. "The gives 
letails of two cases wh: the evidence for rotation. appears to 
usive,.,, Assuming. that the max, rotat 
Major, ot ho ng. lip 


secur i rom | 

our. spectrograms of N. ed in N 


red displacements it is western portion oF the be nebuls 

vd Fee apéotrograms-e8 ths planstany mebuld-N, 6648, ‘another distingtly, 
elliptical’ objéct, were obtained... In'this case the motions foandare somewhat) 
‘Phe central pottion of the! ‘nebula, toa diameter of about; 

sees. of arc, appears to! be°rotating: about an axis in ‘position-angle; 180"5; 
witha velocity ‘some 6: knit. per The outer portions: seem to have 
greatly réduced ‘velocities’ comparéd “with the centre, butvof:doveryy comin 
plicated 'type, “Some ‘interesting’ speculations - to the: possible: 
densities' df the two tiebulee. adit bas lepitvels 
% 653. of Nebulae Lines. Campbell and. 
Moore. (Lick: Observatory, ‘Bull! 9°! {No, pp.:6+9, 1916.)--A 'speciak 
investigation thé positions ‘of the green ‘nebular ‘lines has:been made with: 
the 8+prism” Mills spectrograph remodelled: minimum: deviation 
44950; ‘Comparison spectra of titanium, hydrogen,’ and: helium were used. 


£é6t determinations of wave-lengths, the data for helium 


from interferometer observations. The adopted values 


‘Principal: Nebular Line 500-00 (Rowand), 600684 (International)... 

of Green Ww, Wrights’ (Lick: 
Observatory, Bull. pp, 9-10, of an error in 
the:comparison lines used in 1901; a ‘revision been! madé of ‘the former’ 
wavélléagths of the nebtilarlines ‘published in 1902 (Ibid. Nor lop. 


The results in very ose eement with those re given 


162. pp. 414-415, March 20; taken 1918" 
Dec. 27, 1916: Jan-27, and 1912: Jan: 27,;+have ‘been: examined :with'4 stereo- 
goniometer, ‘and-movements of certain brilliant parts appear to be‘disternible, 
of the ordér‘of-0°025 sec. of arc per!annum, directed from east!to west. On 
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| er hat d; parts of the’smiall "the north of the! main ‘structere: 
51056. -Cluster Nebula: in Cetus. M. Wolf. ‘No. .4888.. 
91.) 1916, Abstract.)-—A -rich. eluster of about, 
50! uébulous objects has been found in the..rcegion 49°0m. ;, 
é = — 20’ (1885), slightly north of the 95 mag. star B.D. 2° 128, Other 


{45-160, 1 arch, 1916. } Working with’ large graph of 


‘Observatory at Ottawa it was found ral thents of 
amental conditions 'td obtain tesults practically'freé froin iristrumentat 

error. “The results are inconclusive as regards vatiation of ‘Potation within’ a 
if the range be less than 0'1 km. ‘There was good evidence of ‘a ¢yclic 
variation extending over a month with range of 0°15 kth. “The ‘thean ‘of ‘alt 
that the rotation in if was 0-04 km. 


76. pp. 404-407; ‘March; 1916.)—In: connection with the results ‘obtained’ by. 
Cortie from a'study of 8500 drawings of the sun at Stonyhurst, that the chief) 
type ‘consists of a double-spot, with a train: of: small: ones: between’ the: two 
pritidipal members of the group, and the discovery by Hale:that the polarities) 
of the two: parts are'in-general of ‘opposite-sign, the author desctibes a series 
of ‘his own observations in which: he has ‘detected. the grouping.-of the small, 
spots along élliptical curves.; .A suggestion is made that the appearance may. 
bé'dite to electrical discharges, and this links up with the.view of Birkeland, 
who showed experiments in which discharges from a magnetised sphere 
in vacuo gave tise:to phéehioriena greatly resembling sun-spots.... The fact of 
not being found: in high solar latitudes might then due:to the 
electrons of one'sign being repelled by. the solar poles, and inthe region of 
the ‘equator: by the electrons: neutralising each other... The variation in) 


689. Elements of Minor Planets, (Roy. 
M.N}76i ‘pp: 878-890; March, 1916.)}—An ‘examination’ of ‘the Statistics ‘of ‘the 
elements of the minor ‘planets show that the distribution in longitude-oftheir 
périhelia can be represented by one harmonic term, the max. density being 
three times the minimum, and occurring in longitude 16°7°, about 4° from the 
perihelion.of Jupiter; Afrequency function has been found expressing ‘the 
distribution of the minor, planets with respect to theeccentricities of their 
orbits... The distribution. of the ascending nodes is found.to. he and: 


“660. ‘Stellar Sun, Moon, and ‘Planets. Russe 1, 
(Astrophys. J. 48. pp. 108-129, March, 1916.)—After cxamining the Sai 
given by. various.investigators,. the following are as 
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angles where presente ; also for the moon various 
A further comparison gives the 
‘distance of 1 metre as —14°18, 


7/48. pp. 180-144; ‘March’ New elements are’ given, for the 
‘otctitrenéés of computed eclipses of the star, containing sine curve of ‘sail’ 
amplitdde:’’ Daring’ the total’’ eclipse at primary’ minimum the’ star ~ is’ 
sécoridary” fipse ie’ comput 
relative’ brighthesses’ ‘of thecompo attenti to the fact’ 


io be 1g DS PB. 
Observatory Publ. Nature, 07. pp. 1 169-176, April rem 
Of Hie ‘line-of-sight motions it is concluded that the system 
Cotitists oF three ‘bodies, only one “of which is bright enough for 
Stopi¢’ récord. "ThE présence of' the ‘thers. deduced’ from ‘the 


vatiafiohs it’ the ‘pri 


668. Trregulay Variable; T Tatris (GE. Hate” Solat' 
Obsefvatory, Report for 1915, Nature, 97. p. 189, April 27, 1916” “Abstracty’ 
Tethe irregular variable. T Tauri has Abe found to be surrounded by an 
4" in ‘diametet; ‘showing’ the “biight-line “spectrum 
chardeteristic ‘of ‘Wolf-Rayet "stars. The star's magnitude ranges ‘between’ 
end its speetrim is of type 


(Roy. M:N Bp. 895-400;'March, 1916.)—Daring the past two" 
years’ 88 exposures have béen made on the region ‘Of ‘this star’ with the’ 16-11.’ 
reflector at Dunsink, from which determinations ‘of the ‘photographic’ light* 
‘been made. The observations are plotted ‘in conjunction ‘with 
the’ photometric valiies given by Balatiowsky, and good is shown 
the’6 Hours covering ‘the ‘primary eclipse 
J:-48.'pp. 1674170; Match; '1916.}—In the ‘cases of those Sp 
scopi¢' binaries’: whose periods are ‘sufficiently short to-renider’ the actual time 
taken ‘in exposing 6n the's orton of importance, it is evidently necessary 
toihtrodute appropriate Correctiotis to allow for' this interval.’ ‘In thé CaSe’of 
Laeértee; forexatn ple, the period is‘less than 6 Hours, and’ thie photographs 
of thé “'spettrami requifée ‘an exposure’ of hours of ‘more. Formule 
-reddetion determining’ the’ necéssary correctiOns are. ‘the values | 
confined to cases of circular orbits. B. 
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Parodi April 14, 1916, ‘Brom 
the ivista wo. diagrams are given of the ingtrument,...No: 
psp novelty is introduced from, the ,optical. point of view, except.that,a, 

reflection toroi prism, arranged so as to form bo sey th an. achromatic converg-. 
‘total refle Suryesyof the various. faces. being, 


ed as.to The image reflected. by the toroidal 
prism passes to the end 7 ihe ube. through a,system, of. lenses, . 


tomal-rellection — gat is ri ted at the lower end of the tube, and 


stem. The of an who views, the horizen direct are 
ex t ons of 2 Compass w 
in conical cavity of the is lighted from the top, and the 
projection: ‘conical | mirror and an 
Kingsbury... (Frank; Inst., J;181. pp: 869-875, March; 1916,)—-One. ofthe, 
most important and frequently-occurring problems in. the design and. use: of 
optical and photometrical apparatus is how best to vary the intensity of a 
_ light flux easily and at the will ofthe operator., ‘The. present paper describes 
some work, on. neutral-tint absorbing sereens made for: this purpose, The. 
three screens studied (1), the opaque:line, grating, (2). the 
Pinte, and. (8) the parallel-wire, grating. parallel light-flux,is always. 
The, first screen was, made. gratings. on glass. with 
‘black. lines. per,.cm,, then, placing; the two. gratings and the lines 
and slightly separated, When. this, screen is rotated , about axis. 
parallel to the lines, the transmission varies at a rate determined by the 
separation of the surfaces... If ¢ is the angle of staggering.of the lines;and 
the rotation, T the distance apart of the gratings, and S the grating space, 
thea, the. transmission = 1 —(T/S) (tan, ¢ — tan which holds:for,all 
values of 6, taking or —on opposite sides.of zero. . For. after. 
has. passed through a maximum (1), (T/S) (tang 
Screen is rotated through 180° the corresponding. expressions, 
(TJS) (tan @), The graph of the expression.1:-~(T/S) (tang + tan 0) 
is. given, and it has a point of inflection, which, 
through, that region. todd 
The expression for the transmission through a ‘erating made ‘by aol: 
holes as closely as possible through a brass plate is rather complex. — 
Graphs are given for various values of the quantity {== thickness/(radius — 
of holes). The series of curves pass through practically a straight line for 
t== 2}, the only sharp bend being a short one for angles from about | 
85° to 40°. The parallel-wire grating was made by winding a rigid metal 
frame uniformly and tightly re 
VOL, 
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cutting away.all.the-wires, on.one, side... Greab.care \is»nceded: in. hastiling 
such a screen, as the wires they-must well blackened! 
to avoid reflections, The screen while very simple mechanically, is not so 
useful as the the. curve, 
Interference of Parallel and -Orossed Rage (Sdiénéé, 
485-486 March 1916.)}—A continuation of previous work 


ifterferénice patterns’ dbtaitied’ are teferdble ‘td’ thé intersection 
two''grids, “dae to thi Sodium "tities respectively.’ “Cite of the 
retarded in rotational with’ respect’ to’ the’ other: “By half-silvering he’ 
or 


being aboot twice tat ofthe ype of appara 
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with a Jamin "refractometer, for. various , purposes, 
uch, refraction. 


either absolute or relative... 


Optics of Crystals, d,, Physik, 49,1. pp. 1-88); 

Feb, 4, and pp. 147-148, Feb,. 99, 1916,)-—Following the. method of 
Drnde, the anthor postulates in .a; crystal the existence of electric doublets at, 
the points.of a space-lattice whens distances parallel to, the three rectangular, 
axes.are, proportional, With, this, very. simple foundation or, 
model of acrystal he. is able. mathematically ‘to. derive, dispersion formulz. 
essential agreement with those of, Lorentz and of, Planck, , It is found. that, 

is model structure is also able to represent the. of. crystals.asto. 
ion, and, refraction ¢ of oben Be 
and Freundlich; (Phys. 16, pp. 419-425, Nov. 15, 1915.)“-When: 
Vanadiam pentoxide sol‘is allowed to flow between crossed nicols:in the 
direction ‘of thé axis joining the two'nicols, a dark ‘ross with concentric! — 
rings: is seen; suggesting the figure given ‘by a “uhiaxial erystal; the double 
refraction béing positive in:sign.’; When the’ sol’ is ‘allowed to: flow througha 
prism, in the direction of the edges, and light is refracted through the prism, 
two polarised rays ar¢ formed, the extraordinary tay ‘being the more'strongly 
refracted’as in positive double-refraction’ in ‘crystals: 
Babinet's rule, the extraordinaryray is also more readily absorbed. Attention 
is: directed: to the close “analogy. between | this: ‘vend: the»“swarms” of 
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Report of Committee on Glare. Projection and Focusing Screens. 
4678. Experiment of the ‘Photogenic Substance in ‘the 
E.N. Harvey. (Am. Chem. Soc., J. 87. Chem. 118. pp. 220-221, 

‘Mechanical. “Equivalent of Light from. Tungsten Lambe 
(Comptes Rendus, 162, ..pp....168-171, 24,; 1916, 

lec, 88, pp. 68-64, April 15,,1916,)—Describes experiments to: determine, the , 
mechanical equivalent, of the luminous radiation a tungsten lamp....The; 
lamp is enclosed in a glass-walled calorimeter, containing a,2 Lin solution. of . 
‘CuCh. ‘The rise of temperature of this solution is measured, with.the.globe, 
of the lamp (j (i) clear, and (ii), blackened. If, and w’ be,.the amounts.of, 
energy taken by the lamp ,per re in, the. two, cases respectively. to produce, 


Neale, Light Efficiency of Black-body Radiation. and the Mechanical Equivalent 
eyer.  (Elekt. Zeits, 87. 145, March 
of curves. ‘Gre reproduced ng 
ater ‘These are : of energy w 
radiated in ‘different wave-lenj body at Various’ 
between 2000° and 10,000° abs. ty and Ivée’ sensitivity curve. 
of the eye, four curves are deduced giving the relative light values over the 
spectrum of the radiation emitted by a black body at various temperatures ; 
(iii) fromm thes? carves another is d showing ‘fadiation ‘appreciated 
by the as liglit, ercéntage of ‘the: 
within ‘the’ visible spectrum va) by black body at various *tem- 
peratures }*(iv) ‘the variation’ with temperature ‘Of the intrinsic brightness of 
a black: body, a chtve giving, for various’ ‘values of ‘T; the corres; 
‘ifig value ‘of in ‘the’ equation (hifts) = (vi) showing ‘he 
energy ‘which must ‘be radiated in‘ thé visible’ lack: 
Various teriperatures to prodtice I Heftier'‘candie, lumen ; (vii) 
ratio of luminous to total radiation of a’bla¢k‘body peratures 
(viii) from a combination of (iii) and (vii) the radiation appreciated by the 
-eye-as ‘light expressed as a percentage of the) total radiation throughout: the 
spectrum ; (ix) the efficiency (mean spherical: Hefner candies per. watt}of a 
_ black-body.at various, temperatuves!; This cucve has.a shaximumvat:a tem- 
perature of about .6600° with‘an' eficiency/of, about 10:5 Hefner candies. 
per watt.; '(x):a-set of scales showing graphically: thezrelation: between’ watts: 
per .candile,-candles watt, and lumetis per» watt (xi) the. efficiencies: of: 
‘different types of lamps at.different temperatures, and. (xii); curves showing 
for, different types: of lamps, the ‘energy the 
pp. 259-260, March 17; 282-284; March: 24 ;: 804-805, March. 81 ; 
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April April 14; and: pp. 880-882, April 21)1916. ‘Lectures 
delivered, the Roy. author refers to his previous discussion 
to the interpretation to be placed ‘on the fact that Michelson: hadobtained 
interference, between two rays: of light when the difference in the lengths of 

the paths, traversed: exceeded half'a million wave-lengths. Such’ a ‘result 

would be tmpossible unless’ thére:werée>a very great regularity in’ the wave- 
train, If the latter had beén subject to changes either in:amplitude or pliase 
interference would have been impossible.’ The further question ‘hat! also’ beén 
raised as to whether it were possible for the mercury atom to persist’in 
uniform vibration long enough-to furnish: a uniform train of 640,000'vibrations. 
the, train. passed through. a’ long: series of igiass prisms; the necessary 
_ regularity in the.train of waves would have been secured: even had the sdarde 
‘been intermittent, because:the régularities observed indight dispersed throagh 
‘glass are a question of the length of the path, and not of the character of the | 
_Souree. In the cage ofthe mercury-vapour examined by Michelson, hOwWever, 

“the. length of the wave-path through glass was quite insufficient to produée. the 
results observed, which could notin. short, be’ accounted for: by dispersion 
of the ordinary, kind, _.Nevertheless;: there are reasons. for believing» that, 

after. all, the remarkable regularity of Michelson’s wave-train is ‘be 

5 ttributed to: a regularity-in the radiating atoms of Hg,but to the influence of 
the medium by whieh they are surrounded» fact, the Hg-atoms iactive 

any instant, are,surrounded. by: Hg-vapour, and! if:this-vapourhas @ very 
intense dispersive. power. for mercuty light, the veffect inquestion maybe 
_due to its action,.and not tothe character. of the actualvibtators; «infact, the 
_ principles on; which: dispersion. depend give reasons: for concluding ‘that :if 
mercury are were in, the presetice of a substance having an inordinate :dis- 
observed: 

“light vibration is that the higher the frequency the more refrangible thedight. — 
Plotting the refractive index for glass against the frequency yields, in fact, a 
_ quite.commonplact! ctirvé. .With “some’ substances; : however,’ an: ‘entire. 

different: dype' of aid such “Bodies are to “Show 
and all of these bodies: are capable of giving“out' ‘én 

_ Aheir owmaccounta definite kind of lights ‘If the graph confiecting’ refractive 

index»and:frequency'is plotted for such. a ‘substance, it is of ordinary form 
_for ‘frequetities, But we ‘approach: the’ frequericy’ of ‘thé’ light ‘the 
substance refractive>index rises’ rapidly’ and. becomes: théo- 
cetically infinite forthe frequency in question. Since the velocity of propaga- 
tion is inversely proportional to thetefractive index, this velocity becomes zero 
_at the place under consideration. » For slightly higher frequencies, the square 
_ of the refractive-index’ is negative;‘hence none of the light ‘can get through 
the medium. At stilishigher ‘frequencies: the: light’ begins to pass)’ In’ the 
neighbout hood of the special frequency of the light which the substance can 
_emit,the dispersion is practically infinite, so that it is i possible for'a thin 

saodsl with which itis possible to show the transmission of waves'of different 
frequencies: through a ‘system ‘having’ @ natural frequency of its’ own. 
“model consists of a hung from sprigs and joitied' bya hori- 

- zontal wire!>i For one half-of the series there ‘are the balls only ; for the oth | 

- half each ball is secured ‘to a frame yin which-is mounted a heavy p fulu 
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-palls:represenit the free ether, while those’ loaded ‘with répre- 
igent-a substance exhibiting anothalous dispersion, ©) OF 
.telations mentioned’ for graph of weré'then 
\experimentally exhibited with the model.: It showed that very sthall chafigés 
inthe. frequericy make! enormous: changes'in the rate of ‘propagation’ of the 
wave. Thus inthe ¢ase of light inthe neighbourhodd of a point’of anomalous 
-sodium-yapour. after; the mode:due W. "Wood! ‘For a particular wave- 
-leagth the' reflecting power of Na-vapour pressure‘under thousandth of 

Pps 279-200, Feb. 22, 1916:}—Describes research onthe carriers'for'the 
band aiid ‘series-spectra ‘of: hydrogen. a result ‘Of the ‘éxperinients ‘atid 
_ discussion the following conclusions are arrived at :—(i) The H series and tlie 
band spectra: have different cartiets, btit ‘both carriers have the sdtfie'mass 
:as-the hydrogen ator (ii): the: carrier for'the'series's int is the’ positive 
-atomion:; (iii) the meutral hydrogen atom js the cartier for the band spectrum. 
Gv) The:results:under (i), in ¢onjanction with the fact that the 

-Hydrogem band-lines show no’ marked /Doppler-effect in canal rays, lead the 
conclusion that’ the neutral hydrogen’ atom does’not appear in any cotisider- 
‘able numbers as‘displaced particles in'hydrogen canal rays.’ This Conclusion 
also ‘be reached:in another way.’ (v)The origin ‘of the stationary series- 
lines and :band-lines is to bé found:in the impacts of kathode and 

(vi) The band-lines in hydrogen canal rays are not excited by the impacts ‘of 
pp. 822-828, April, 1, 1916.)+An. important: case of broadening is 
, that which .o¢curs' when. condensed, discharges are used: «The: author Has 
investigated the effect of, such discharges on‘ helium: and hydrogen at pres- 
_sures of, about 1 mm,-by means ofa Fabry and. »Perot interferonieter.: 
apparatus and, method, have, previously: been .deseribed. ‘Phe main: résults, 
which are in agreement with. those of other investigators; areas follows::-— 
@ Whilst with uncondensed discharges the limiting order of interference; N, 
_ is constant for different: lines-belonging: to the same:element; this is no longer 
case, when ..condensed, disoharges,are used. For:a given series the 
¢ of, .N becomes: less as the series: number. of: the: line increases; fz. the 
_ more refrangible lines undergo the greatest broadening: Different:series 
affected to a.different: degree. (iw) The ‘magnitude ‘of 'the! broadening 
decreases as, the pressure, decreases. Acguing from 

_ cluded that the broadening.is:not.due.to acrise of temperature at each impulse 

_ of the condensed discharge, and it appears doubtful whethér the broadening 

Can be due.to.the movement of the whole, but tather 
that: it, must, be referred. to, processes mone intimately: iconnectetl.with the 

Problem. also seems. improbable, that the: potential-fall: in 

lary. the tube. would be, great. enough: to give rise-to ahy)con- 

An ,experiment,-was performed «which 

ws, that any broadening effect due to. the; field: of the discharge tube: 
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megligible, but thn to the electric field of 
‘bouting ‘particles;as assiimed by’ Stark. accordance ‘with’ this ‘is: 
that the imean:distance between the’ particles be diminished>by préssure- 
increase; alsocai increase in: the number of: charged particles will result 
fromthe considerable current density: which» obtains: whem condensed 
discharges’ are: employed;; both: these’: circumstances giving’ ‘Tise; 
ofthe spectrum: lines;> The: distribution of intensity tos’ be 
<expected,! on the: above: view, when ‘the hydrogen lites are’ broadened is 
‘next attempt wasmade ito ‘study ‘experimentally: the 
.distfibution in H,, Hg, and H,. It is believed that the method»adopted | 
will yield an accurate quantitative measurement of the intensity distribution, 
by means) ofvit the qualitative structureof broadened» lines Can Gtnce 
(Be Seen. A: neutral-tinted .wedge ‘of ‘density: praded ffdni 02 ‘td 
mounted vertically on the slitof aspectrograph and ‘the slit’ was ‘illuminated 
‘with-ight from: the souree studied, care being takeny before'the wedge was 
\putinto position, that the required ‘length of the slitowas evenly illuminated. 
Under these ‘circamstances: the spectrum appears to ‘consist: of lines, bright 
-at the corresponding to ‘the thin the «wedge; and’) gradually 
fading. off .with increased -dénsity. :is evident ‘that; from. the: apparent 
dengths of two lites; their-relative intetisities‘can be calculated, provided: that 
_ Ahle¥Jaré so close together that errors due to the variation of the sensibility-of 

the plate to different wave-lengths do not arise. A broadened line gives a 

wedge-shaped ‘image ‘on the plate,‘ the*apex’ corresponding tothe of 

intensity inthe lite, arid;from the’ shapé of thése wedges the intensity’ at 
-different ‘distances from the maximum can ‘be calctlated, The cGn- 

in picking points of eqdal density at’ different) wave-lengths’ and 

“determining the thicknesses of the wedge to which they correspond. Points 
of equat density:must indicate equal  illumnination, since they arc exposed ‘for 
Ahe same ‘time’ and ' subjected to’ the ‘same treatment: The method is‘ thus 
the eccentricities of the ‘photographic: plate, and it 

to-assumie that: there: is: one: pat density that’ can be 
zalied ati Ror the io nex] 
produced -by'the passage° of .condénsed “sparks through hydrogen ‘at 

plates: were ‘taken; one Of which -is® reproduced, 

.arid ‘thé results wete also-confirmed by visual ‘obsefvation:') 

a strong maximum, falling off rather rapidly, and apparently regularly. 

the’ falls: off mitich ‘less: ‘Fapidly; ‘and there is a distinct’ 
thé: tind, which dppears! to ‘be: a‘ hazy doublet: HY has’a 
-bright' central’ line: with very wide nebulous ‘wings: “The: observed ‘ effects 
“appear be dlusé “agreement? {at Teast’ qualitatively) ' ‘with the’ interisity 

distribution’ deduced front’ Stark’s’ Observations of thé’ electrical résolution 
bok: ithe lines, ‘and: appear strongly to: support Stark's view of the “origin ‘df 
oBroadeniag, Quantitative measurements; with éxperimenital “ar- 
orangements,'are ip progress,’ [See also 655: BOW. 
Flubreseing Sodium: Trany) Phosphate: Howes and Dit. 

Wilber. (Phys. Rev. 894-896,: March; ‘early ‘article by 

. @. G. Stokes. on the ultra-violet spark Spectra of the: metalsmentiomisanade 
of a powerfully fluorescent screen made from the phosphate of uranium. 
Sinee the. ordinarysphosphate is ionly:slightly fluorescent it seemed of interest 
‘prepare the: phosphate employed’ by Stokes determine'the nature of 
VOL. XIX.—A.—1916. | 
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wsphate: with a solution: of (phosphoric. acid and. sodium or! 2 


is changed into the. fluorescent double: salt as. the ‘mass: dries :out. 
chemical problem, is,to, find: the: composition of the fluorescent: double 


phospliate, the: spectrum: in each: case being carefully. examined. 
-From-the résults obtained. itis shown that Stokes employed, for the purpose 
Of; making-his: screen,-one of the:best substances» he have 
‘Sieghahn. and:M: Stenstrém. (Phys. Zeits. 1% pp. 48-51, Reb. 
table of. wave-lengths: obtained for the elements: Gr, Mn, Fe, Co; Ni; Cu, 
Zu; Ce isgiven, and’ a.comparison, made. between: experimental values | and 
those of Moseley.. The’ values obtained in this investigation aré consistently 
about less than those..of .Moseley..‘The | authors: used. the: value 
Jog 0'75035 given by, Bragg for: rock-salt; whereas Moseley used potas- 
sium ferrocyanide as::his analysing crystal (48-464 A. small 
ehange in the value of the 
B81. High-frequency, Spectra. of. the. Elements 
Thorium, and Uranium. Ms: ‘Siegbahn, and. ‘Ev Frimani (Phys. Zeits,:17. 
61-62, March 15, 1916,)-—In,an earlier paper LAibs:.440 (1916)]. the regults 
‘were given of an investigation of the L-series of the.elements from Ta to Bi. 
At least. 11, groups of lines were determined., The, measyrements: are-ndw 
extended. to, the elements Po, the.case of polonism — 
(deposited: electrolytically.on, copper), two. characteristic lines. (a, Ai) were 
observed, and in addition,a, number of other lines probably due to impurities. 
Using mgm. of RaBe;, toobtaia, the Rai spectrum, oaly.a yery: weak.o-line 
be obtained. Both Th and Ur gave multiple-lingispeotra. values 
_ of the. wave-lengths; relative \intensities, etc. of the various jlines.are tabu- 
dated... Plotting the values of 1/\.against atomic numbers itis, found that the 
Recent Work aad, Grysiats.and ite, 
Bs; Bragg. (Chem, Soc.» ‘Trans.109; pp, 259+268; Mareh;.1916.)—A 
-briet historical survey of the, work on.this subject,.and an.outline of :the later 
_developments and applications, of this; work, to. chemistry—tie. in the study 
,0f various forms of crystals and of the arrangement.of atoms in the molecules ; 
vin the observation of the,changes which occur when one atom is substituted 
for;another ;,in the, study of allotropic, forms; in the light which maybe 
on the. crystalline features of metallurgy ;.in..the power... Wwe, acquire 
-of studying quantitatively the motions of the atoms with heat ; in the wholly 
. different field of) the study of .X-rays themselves ;.in what the Kerays: téll us 
Of thé nature.of: the: atomic istructure from: whencé -all ithis, 


i888: X-ray. Spectroscopic Methods ‘without Slit. Seemann. (Ana. 


Physik, 49. 4. pp. 470-480, March 24, 1916.)--Methods aredescribed imwhich 


X-ray spectrum can be produced bya plane-parallel beam of 
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rays falling on-the edge: of a’ crystal and hotogrs 
pie, No slits are necessary in the arrangement described. 1" 
Using these ‘methods. experiments: have: been ‘ made:'to: ithe 
‘thie of .the\. crystal layer whichis effective: in’ producing interference 
effects, as well as on the factors affecting the breadth of spectral:tines:: The 
th ss has. been roughly determined, The complex: line ‘spectrum ‘pre- 
viously found by. theeuthor: {Abs. 1058 :(1916)]>is now; shown to unreah 
An explanation is given. B. We 
Mica: X-ray Spectrometer, W'S. Gorton.) 7. pp. 
840,- March, ':1916,)De Broglie’ and Lindemann’ {Abs, 1268! ‘and 


Rohmann [Abs. 456 (1915)], have deseribed an X-ray spectrometer employ- — 
_ ing mica as analyser. This ctrometer consists essentially of a sheet of 


mica, bent to a cylindrical shape, of-which a beam of X-ray falls. The. 
various; components, of. the beam are reflected.at different angles:and.are 
received. on. a photographic plate, In; the instrument. used. in, the present 
2 beam, having’ angle of 54° allows,a’ range.of 454° insthe angles: of 


reflection. A study has. been: made of, the properties of. the instrument and ae 


on.the structure of mica... -The results indicate. that the: unit: in. the-structure 
mica, would, seem to: be,a_parallelopiped. containing.atoms spaced in such. a 


G, Dunlop... (Phil, Mag. 81. pp. 322-982, March, 1916,)—The conclusions 
drawn 4s a result. of the experiments. described are summarised as follows::+= 
scattering of X-rays of very short wave-length by equal masses of various 
substances. varies» only little withthe’ atomic: ‘weight'of «the»: Ti 

element. ‘There is'a slight increase of the ntass’ scattering coefficient with‘ 


increase in. the atomic, weight. of'Idw' atomic 


weight have. previously; been shown fo: scatter to: approximately: the same 
radiation, of; any wave-length between. widely: separated 
substance becomes.more markedwith X-radiation::of: greater | 
until. for, long -waves.,it. becomes,:very considerable the heavier 
elements. scatter ‘much. more, mass for mass; than slight elements’ the 


 fadiation-is-of. Jong. wave-length Thas:the intensity of X-radiation 


of.given wave-length scattered by equal masses of different elements increases 
. .with the atomic weight of the element, and the intensity of X-radiation 
_- seattered from a given material increases with the wave-length of the radia-_ 


tion of given intensity. These,variations, are inappreciable among elements 


of low atomic weight for radiations of wave-length which may be regarded as 
conclusion, a: ‘of the oP thadé 


observations:on the ;problem-of atomic structure: 


686; of Rinigen: Patterns: “of Monoclinic: Haga 
wk, F. M. Jaeger, {K.Akad. Amsterdam, Proc. 18; 7. ppi 1201-1205, 
papéf contains! a ‘collection of results obtained” by radiating’ throu; 
parallel. plates | of. monoclinic crystals. ‘As. representativesof ‘the differ 
classes of symmetry the following: crystals have been’ studied ::(@) Of the 
monoclinic-sphenoidical tartaric acid; ‘cane ‘sugar and 


Pe, 
be. 
x 
its 
bi 
2 
. 
3 
< 
‘ 
ES 


oc} the Réntgen patterns show ia'symmiétry quite*in ‘a ce 
“3 “is ‘giver: the’ of ae clping 
found: the ccentral! spot observed in ‘sothe “oF the pittertis. 

687. Experiments to Detect Refraction of X-rays. C. G. Barkla. (Phil. 

Mog al. 257-260;) April, simple theory:of. dispérsion the 
Fefractive,index(p) substance. is given of ithe forhi—) 
vibratiom frequency is the frequency Of 'the intideiit radiation. 
If then ‘the 'tlicory applicable ina modified form tadiation 

buch ‘short wave-length as that i! X-radiation, it ‘seenis just" possible that by 
careful experiment’ reffaction ‘might cases” bé detected: Experi: 
ments: have ‘been’ ‘made previously by ‘a nuniber’ of but 

have’ of such a“kind 4s; with our présent ‘state 

justify dny hope of success. In the present experiments a piece pre 2 
X-rays was passed through two refractin Spite tides of KBr, with refracting edges 

eertical but ‘with their bases’ ‘on of sides of’ the transmitted? radiation 
After passing through the prisms fell ‘ona photographit 
about away.” evidence Was obtained: Ww, 
688, of J. J. ‘Thoinson: igineering, 
101, ‘pp. 406-407; April 28,1916. -Lecture delivered before ‘the’ Roy. 

April 14,,1916.)—As introduction, ‘anoutline is given of the principal features 
observed: in' the tase of emission and absorption ‘of the visible’ part ‘of the 
spectrum, The-analogous cases for X-rays are subsequently considered. 
particular, refenencé is: made to the Réntgen‘ radiation tying between the 
ible light and the medical rays” (or * ordinary” X-rays). ‘The difficulty 
n)thisiregion consists imainly:in that the waves'ate too'short to be exafiiined 
the ‘aid iof-pratings and: too:long ‘for: niaking odse ‘of the’ spacings of the 
planes in which atoms ate grouped in crystals: A description follows ‘of the 
and absorption of ‘anid interesting outline 


“689. from Thorium. Rutherford ‘and: Ai 

Wood. (Phil, ;81,.pp.. 879-886,: ‘April, 1916.)~‘In: the course of an 
examination of a strong source: of the active deposit .of thorium by: the 
scintillation method, a few bright scintillations were observed, which were | 
able to penetrate through.a thickness of matter corresponding: tolls cm. of 
air:at 760;mm.; and 16°C, These: scintillations undoubtedly -due’to 

e-particles, of :greater!,velocity than any : previdusly: known.) The number 
ofthese long-range. particles decreased exponentially withithe time; falling 
to half value in 10°6 hours—the!normal: period of ‘decay of: the: active deposit 
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AFB om. These are believed to ha’ ir 
‘formation of ThC, and the results that 
up'in three.and probebly. four. distinct: 


600! Constante’ of Radiosactivity. iL. Wendt, (Phys: Rev..7. pp. 


808) March, 1996/)>THis "paper: contains the 
iiienitad constants): 658-818 OB yoann 


Ra E 085 % |..886d. | 416). 
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Atomic Weight of Radium Emanation (Niton), s. Lind. (Scietice, 
- 48, pp. 464-465, March 81, 1916.)}—A comment on the difference in values of 
the atomic weights of RaEm as appearing in the International Atomic Weights 
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table | a) as deduced from radio-active data’ (2220, ‘assuming’ the 
accuracy of Hénigschmid’s ‘determination ‘ of the ‘atomic ‘weight of -Ra, ‘viz. | 
996'0).' The author ‘considers there is’ ho ‘justification’ for ‘retaining 'the old 
ag, 81. pp. 401-408, April, of ‘the radio-abtivity of tint 
ngs at Tuwa (Bombay Presidency) show that it is less when the fre 
water than whew the supply of water is. relatively. small: This 
behaviour of the ‘spring ‘is: not ‘necessarily-in: contradiction“ to the results.of 


_ Mines, Techn. ‘Paper No. 110 {82 pp.] Washington, 1915.)—A description is 
given of the occurrences of monazite in the United States, the uses to which 
its products can be put, and the methods of mining ‘and treatment. The: 
Gnvestigation has been suggested by the Bureau of Mines for the purpose of 
aiding in the efficient“utilisation of radio-active. materials, and’ subject 
treated mainly from the commercial. standpoint. 
604, Diffusion of. Fast Kathode Rays (8-Rays) in Gases. and. | 
Vapours. E.. Friman. (Ann. d, ‘Physik, 49. 4. pp. 878-418, Marchi’ 
1916.)—The paper describes an. investigation on the absorption and: diffusion 
of- the B-rays from in gases and.vapours. The experimental | atrange-. 
ent is devised so as to eliminate all outside influences in the determination ‘a 
the magnitude of the absorption, especially thé’error due to the. diffusion — 
ofthe radiation. The absorption. measurements have been made by two, 
Methods differing only in principle, viz: the method of.“ distance-variation ”.. : 
“and the method of “ pressure-variation.”” The first methiod was found ‘to be: 
most suitable in the, determination ; of absolute values of the absorption 
coefficients ;-the second method was. applied in the determinations of the, 
Pelative absorptive ‘powers: of different gases, The value of the absorption 
coefficient for the B-rays from UrX, in air at NTP. was found to’: be’ 
00047 The absorption. in the cases of the gases oxygen and 
the vapour of acetone, is approximately “proportional to the density, The... 
compounds (isobutylchloride, chioroform, ¢arbon tetrachloride, 
‘omide, methyl iodide), on the hand, deviations from 
such proportionality,:: 
~The quantitative the diffusion: of of the the 
The dies gases and “theory developed by 
gained. are d ermined, as in the 


The in’ 'this case ‘algo show. 
increasing, with atomic weight, again like the absorption 
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695. Thermal Conductivity. of: ‘Micro-manometers, with 
Heating.) Marini Cimento, 11., pp. 95-117, 
Feb,;1916,)—Continuing the work of Kaudsen, [see. Abs. 
authors have made experiments on the thermal conductivity of air at uvL 
below: @:1 of mercury: in: order: (1) to“determine..the, influence:of: the 
residual. gas in the flask containing the metallic filament when the tempera- 
ture is very high; iand (2) to: construct:;a:manometer of practical,use, The 
results of the measurements show (1):that: the! quantity:of heat g, traversing 
gas enclosed between :walls at:different:temperatures, is proportional:to this 
difference temperature ‘éven for’ smalk, intervals, and (2) is..pro- 
portional to. the ‘pressure: p, if very. thin -wires are. used in. the experiments, 
When, ‘however, it is desited'to render:the arrangement more. sensitive or 
to pass a larger current through the: galvanometer; it: becomes ‘necessary. to 
use thicker wires in order to avoid. excessive heating ; in such cases the law 
_ of proportionality between ‘¢:andf no longet: holds;.and, in the. instance 
studied by. the: authors, the: curves dbtained are not in agreement.with the 
experimental law:deduced by-Knudsen: for, very thin. wires at..very. high 
‘pressures, Advantages possessed by these manometers over that of Mac 
are their applicability. to vapours.and their continuous record of the variation 
of::the pressure ; seems, :therefore, useful, provided .they, 
are compared with:.the»MacLeod. instrument. One. defect -of ,all, such 
‘micromanometers with-electric heating lies in the necessity for standardising 
them not-only for air but:also for any other gas with which they.are: used, 
owing to the: variation .with. different: gases: (1) of. the: specific. heats .at 
constant :préssure and volume and.therefore of the.ceefficient. of. conductivity, 


608: Experiments ow thé’ Flow of ‘S.Skinner. 
(Phys:°S6e., Prod! 28; ppi Diséi, 122-128) April: 16, 
sheet'6f tinned iron’ be heated "locally by mean of ‘a Bunsen’ burner or:blow- 
pipe'the‘tin'is melted for ‘a certain distance’ from: the-heated»regions On 
allowing the sheet to cool the’ re-solidified ‘tin is separated fromthe unmelted: 
tin’ ‘bya very” sharp line’of: demarcation. This line gives. us the equi- 
temperature’ curve’ cofresponding ‘to the melting-point of ‘tin. “By pushing: 
the ‘greater’ or’ extent seties of such’ equi-temperature: 
curves cah be obtained ‘for a ‘sheet any particular shape: heated atiany: | 
point.- The cases shown illustrated the flow of heat-into‘a rectangular’ 


¢ from a heated torigue’; into a circular disc from a heated'tonigue; round 
the corfer' of aii‘ L-shaped strip and ‘éinto'the vanes‘of an’air-cooled cylindery 
The be closely "analogds to ‘the flow of electricity in 


sitnilarly shaped: conductors: to 
‘Ratios : Heals of Nikrogen.. FA. ‘Schulzeand 


de Rbysik, 49. March, 24,1916, Extract.of, Dissertation, 
Maxburg,)--The: experiments, described: form,.a, part: of. a, series ,of similar. 
researches .for, the, determination of ¢ K various, gases, 


: 
43 
d | 
2 
Bike» 
wu 
fn 
yr 
ts 
VOL, 


- hydrogen, nitrogen, air and oxygen, and of K=<«,/c, for oxygen. In the 
present investigation an accurate determination is made of ¢,/c, for nitrogen, 
employing the sound-velocity method. The relative wave-lengths of sound 
of a given frequency are determined ih.‘air (free from water-vapour CO;, etc.) 
_ and in, purified nitrogen, various corrections being applied. The mean 
this ‘and value‘ of for ni found previously), thie 
value J =" = 4108 10 ergsis dediived: grow 
‘ofthe! Trae ‘Temperatures Solid. Bodies fromothe 
Point of ‘the tt Bogarithmic ‘Isochromates’» in- the, Visible: Spectrom. — 
P, Hyde: (Ann. Physik; eb; 22,:1916))--The paper 
is Criticism -of a jpaper by, Elisabeth | Benedict ‘unden the same title: 
was: thers: asserted) that: if|the “Jogarithmic»isec 
or ‘Straight lines connecting! log Ex :and.1/T of a-black or. grey: 
obtained: by measurements: with acomparison soorce: at: constant; tempera~ 
furé; ititersect at'a point; then: the energy-distribution in the spectrum of the 
comparison lamp same‘as:that:.of the! black :on:grey bedy,:' Hence it 
follows’ that: thecomparison: lamp! between: particulah dimits.of temperature 
fadiates' grey body, and. true, terbperature, as. well that of. the, 
black’ Gr grey? body; ‘is: that ‘given: /by:-the-intersection: If: ithe 
fithmie do! not intersect toa! point; : 


‘agreeing with latter: conclusion; Hyde: that: 
easily possible’ that the *radiating source tis wholly:selective, that’ is; it may. 


possess ih the blue end of’ the spectrum a'far greater power of emission than: 
in the red: énd.' Nevertheless the characteroof “the selectivity. may. be:of such 
‘that ‘a black'or grey body ‘certain temperature possesses exactly: 
the samié energy-distribution in:the visible spectrum. (The true temperature 
of the comparison: source would. be in :this ‘case :quite different froni that of: 
the black of ‘body. Experiments tungsten ‘rutt 
particular voltage verify these conclusions. __ 


of Instruments, for. measuring Radiant Absolute 
Value. An Absolute Thermopile: We W.Coblentz.and W.-B. Emerson. 
Bureau of Standards, 608-051, 4016 ;[Sci.. Papers, 261}.)-r 
One of the: chief necessities in. the: measurement-of radiant energy isan 
insttument-that shall give.reliable absolute) measurements,,; The object of the. 
paper is the-examination of an instrument. designed. for this purpose, inorder, 
to: test its: reliability in. general radiometric, work,.¢g..as. tadiation, pyro;, 
by»product of ‘the investigation. is the evaluation of the, so-called, 
Stefan-Boltzmann. -constant:(«) of total radiation. The radiometric“ receiyer.””, 
which is the subject-of ‘the present inyestigation consists, of. very thin strip, 
Of:metal: (Pt, manganin,..or therlo") coated with lampblack,’ etc.,. behi 
which, at ‘a idistance, of 2. or.-8 is ‘a, The, 
<in; three. ways ;.(@) to: absorh, cadiant/ energy 
(2).as:asource of radiant energy (by heating it electrically),;, (8) as.a standard 
source of radiation for testing the sensitivity of the thermopile and galvano- 
miter: ‘Phirteen “receivers of different matérial and dimensions wére tested 
with’ ‘satisfactory’ testis, the: values o“Cuncotrected for reflection from) 
receiver—agrecing well with those’ of ‘previous observers; with'a medi? ‘value 
of about''6°7°X 10-2, instrithent has‘ been } aced'inan evacuated: 
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temperature points as the melting-points éf ometals/such 
Agjand Pd... Ini this eliminate the various sourcesof' error 
met) ‘with ‘in: and tor: obtain: ca reliable» value: ofthe 

ton m e ctic 
park, so that the volumes of the least igniting sparks eh te 
case;: for sparkélengths. Ignition oceur:iwith .inténse 
momentary brush discharge, generally. swith, thes true, disruptive. parks: Phe 
combastion) are: found ito. be carry atipositive 
charge, » ‘The, gases mixtures: with jairoof sliydrogen) 
methane, peritane, ethylene, acetylene, 

pias) mixtute of: hydrogen / and: ‘mettle 

volumes. ‘With hydrogen, »pane, pentane, Co, ifficulty of i 


tidtt intctéases he of! aced, met 


As regards inflatk limit is 
reached when the volume of .¢ present is.double that in the — 
mixture corresponding with on, and ;the: Jower Jinait .whem 


the volume of oxygen is twice that r uired ‘for perfect combustion less one 
atom to the molecule of combastible gas. “‘In*the: case of coal gas, ignition 
takes: place. through: methane... brief; ‘the, four: types:at 
electrical ignition,.covering: the whole\,range from,-thée; most tapidvtacthe: 
slowest ‘rate of discharge from.the poles, |The results obtained furnish: direct 
evidence: in: support: of. the. view..that ignition -begins. ‘by -ionisation:: of the 


part 
Centre’ “Gravity and WE ective rave-lengih”” 0 Transm x 


[Sci.. Pane ‘No. 260}. }—The 


ing, the spectrum a, the 
source sig ghted upon, changes. ve wave-length 
has en taken as 's0-called of" Tat ‘Tuinihos y 
curve, but Hyde, Cady, and Forsythe have more correctly defined e 
_efféetive wave-length! ofa pyrémeter glass betweert any*two temperaturés, as 
that wave-length for which the ratio of the radiation intensities corresponding 
theitwo. temperatures ‘exactly equals .the ratio, of :the, integral transmitted 
luminosities, for ,the same this. paper the difference 
between the centre of, gravity, and, the effective wavelength as defined 
-aboye.,is. discussed, mathematically, and itis, showm that the. true effestive 
temperature. is, ithe centes: of, gravity the. egrve 
LA =f(), where 5 ae is the luminosity: at wavedength A of the transmitted 
“light. dsfurther’ shown that when an\ absorption glass; Nicol ‘prisms, or 
sector disc is used with a ometer ane oying light which is not strictly 
monochrotiatie (such as the Heibrh ofborn- Kurlbaunt instrument) for'the « 


réducing’the brightness of the sources sighted upon, the relation between thé 
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1/@—- 1/S =A; where A has‘heretofore been considered a-constant. Actually, 
itis-shown, A varies rapidly with change in temperature of the,source: The 
consideration of Aas a constant introduce errors as great as 40 or 60 deg. 
at 8500° if the absorption device is calibrated in the usual manner.:: When 
tye or more absorption glasses are used together it is not permissible to 
} that ‘the value of A for the entire system is equal to the sum of the. 
values of A for the glasses used separately, It is shown that the combination 
value of A which is practical y 
908. Stash nity, P. D. Foote Fairchild, 
of Standards, Bull. 18. pp. 187-145, 1916 [Sci. Papers, No. 270}.)—The 
luminosity of a radiator is defined as the integral from 0 to «© with respect — 
and ‘energy (J) of the radiating source; 


inte where V is given by the experimental determinations 
oF Ives, Nutting, and Hyde and. Forsythe, and J = (Wien's law). 
by Foote “[see preced this 


Ienow the Ay be assumed to be of the form— 

substituted in the above value of d log L/dé@, and hence L=/(6) may be 
obtained by integration. ‘The quantity Ax is the value of ‘the \ co-ordinate of 
the centre of gravity of the curve JV/A versus X, and in the present work 
values of for from 1000° to '7000° abs. were obtained 


where—~ 


The actual values ‘of the constatits ‘in the’ equations of the three cases are 
given inthe paper, and it is shown that Case ITI, and, in general Case II, ‘are 
sufficiently accurate for representing the luminosity of a black body at various 
es between 1000° and 7000° abs., whereas the Rasch’ equation may 
1000° if the value obtained at 8000° is assumed correct: 
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4 
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‘Som 
No. 1. The possible forms of the luminosity equation are as follows :— 
= Case I. A, = a, that is the constants }, c, etc., are zero. _ This gives the well- 
equati L=— e+ t. Case II. A - 
known Rasch equation log L=— cons 
3 hick” Gives aauatic where B 
b d 
& which gives “Nutting’s equation L = A(B/9 where B=Dd/a and 
Ill, Ay =< + cle* which gives L = A(B + + 6)>, 
Case III, Ap = a + 5/6 + c/ ch gives L = A( 

. 


708. A Alisconception of the Criterion for Grey-body Radiation. P. D. 
Foote and C. O. Fairchild. (Washington Acad. Sci., J. 6. pp. 198-197, 
April 19, 1916.)—-Lummer and Pringsheim showed 15 years ago that, if the 


-fadiation from carbon, maintained at a constant high temperature, was 


compared spectrophotometrically with that from a black body at different 
temperatures, then the logarithm of the ratio of the intensities of the two 
sources for any given 2 plotted against the reciprocal of the,absolute-tem- 
perature of the black body gives-a straight line. Moreover, the straight lines _ 
for. various .wave-lengths. in the visible spectrum. intersect at. a; common 
point. . They suggested that this,was.a proof of the greyness of carbon, and 
that the temperature.at the point of. intersection ‘was the true.temperature of 
the hot carbon... This. statement, is repeated.in a 
working under Lummer,and.Pringsheim’s direction, 
is, shown_.in present,.paper. that. the... ochromatics 
from. Wien's distribution, law. by assuming that, the. emissivity isan 
exponential function of X;(so that the radiator dealt with is not grey) will have 
a.common point. of intersection, and this therefore, cannot. be ,taken..as a 
proof.of greyness. The true temperature is greater than that; of the common 
point. » The authors:have verified both these statements by orecciments on a 
Radiation ‘MB. Weinstein. 49. 8: 
pp. 868-872, March. 7, 1916,)—A: mathematical paper which ‘teaches Planck's 
fundamental radiation formule by a new statistical derivation. . It was at 


first ‘anticipated that this new, method would lead.to a new: result; but, with 


Deutsch. Ing. 60: pp. 187-198, March’ 4, and pp. 218-217, March 11,1916.) 

This is 4: mathematical paper, which does not admit of complete abstraction. — 
The ordinary technical equations of state for watet-vapour which allow of the 
calculation of the ‘specific volume iin the region of importance in practice (ap 
to 20 atmos. ad.500°.C.) with an’ error of a ‘few thousandths; lead to.values 
of the specific heat cy differing appreciably, especially in: the: neighbourhood 
of saturation and at the higher pressures, from the results of Knoblauch, 


Jakob, and Mollier’s direct measurements. The author shows that it is — 


possible to deduce.an equation of state. which; although less: convenient 
thart those referredto, yields a¢curate specific volumes and also 
values for the specific heat in agreement with: the experimental numbers. 

Since: it’ is: difficult ‘to-arrive at-accurate values of. from the equation: of 
state, thé inverse method is proposed: Jakob’s values are takenias the 
starting-point and are expressed by a suitable formula independently of the 
pressure and ‘of.thé temperature. From) this .fornmla:the corresponding 
equation of state is then derived thérmodynamically, this:then giving true 
valuesfor the Jakob treated this problem graphically, and 
the author has attempted to. amplify the graphical: solution. .by.a purely: 
atialyticdl one, which is miore convenient. in many ways.) It is found; for 
example, possible to calculate the magnitude of the cooling on throttling, the _ 
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Tne! (Seience, 48. (6924-598) April 28, 
1916, réad* before ‘the’ Nat.’ Music’ Teachers: Buffalo,‘ 
possibleto make vibrations that toné’to' the ear’ 
produce’ also picture ‘tothe eye—a pittiire which reveals details ‘of pitch 
faithfully ‘atid far’ more finély thati’ the ear’ cain ‘heat, and which ‘may; thete- 
fore; bé employed ‘for ‘the objective measurement of pitch and’as a guide in’ 
training to sing and play pitch.” The’ sitiger before ‘an-instra” 
merit; the tonioscope; sées ‘pictures ‘evéty pitch 'niovement of ‘the 
Voice ; lie''sées" exactly “how ‘many’ vibrations per Sec’ “the 
vocal ‘organs “are” producing: “and thereby ‘ean “tell; at “thé very moment 
of Singing ‘a *hote;’ what’ érrot’is involved, éven down’ to’ the ‘hundredth°of 
The player the violin; flute, ’or may treat his instruy 
thent “inthe way. The student ‘Of ‘public speaking ‘can’ study’ ‘the 
infleétidhs of the voite'arid ‘tralty’ for /A full ‘account ‘of the tono- 
scope is given in pp. 1-66 of the Psychological Review (Princeton, N.J.). It 
works othe! principle of moving! picturés, “fechnically known'as stfdbo- 
scopic’ ‘coriverts; the! sound :vibratiéns ‘into! pictures on 
‘This seréeén, which ‘may ‘be seen’ through atopening: on the front, -has:mearly. 
20,000: dots so" placed ‘that when acted‘apon: by a setisitive light. they 
arrange themselves. in characteristic figures for:evéry pitch within: the range 
of the-buman voice. Each figure points to a number on the screen which — 
indicates the pitch, The dots are arranged into 110 rows; the first row has 
140 idots{-the inéxt 111;and'so Gn, one:dot-moré in‘each) row, to the dast,which 
has 219 ‘dats, When thé-tone is sounded the row whith ‘has;the dot frequency. 
that corresponds to vibration:frequency ‘ofthe tone will stand: still; whilé 
all dots move and:tend to blur. The:row which ‘stands ‘still, therefore, points 
number on thescale which designates ‘the pitch ofthe tone. The screen 
contains: ‘sufficient number of ‘rows*of dots ‘cover ‘exactly one: octave. 
aré read on this ‘same screen by multiples.» 
Human Auditory Sénsitiveness ‘Pare: Specified Pitches. 
Jo (Ann: di Physik, 4022 201-228; Feb: 22, 1916.) 
‘Describes with: many photographs: arrangement; oftele~ 
phones «and resonators for testing: the human 
(Phys: Zéits. Feb. the -vatious 
theories:as: to the:explanation of ‘the! zone: of silence between the -fitst-and 
sécond regions of ‘audibility with special reference to the ‘works of von der 
Borne:and of dé Quervain.\« (See: Abs. 456 (1916).}: Hoi 
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THEORY, BLEGTROSTAT ATMOSPHERIC:B. 
discussion, ematical, of, the 

elec ‘on-theory, of and absorption of thie 
ls doubtful as to whether the problem attacked, 
y the same ‘subj fo experimental invest 


‘various Déependint A. Right.’ (N: Cinettts, 
this thedtetical and paper the 
electronic theory ‘of pondetomotive forces [see ‘Abs. 
Formulae which mt the motion of an’ electr 

or ion—under the action of an electric ‘atid of a 


fa 


ati field, bo iform. The particle is at first assumed to be en rere free ; ; 
later it is sed to dcciit’ account" being “ta the 
effects due t’ dattisio “The general” forniulas' ‘this’ 
are ther e1 furnish éxplanatiins of'su ch'phéhiometia as the influenc 
of the magne on | Of the carrénit the ‘ease meta 


Tonisaton of the ‘Upper ow. F.'G: Terrest. 
‘points: bf view ‘there “ate 
sphere is ‘tobe treatéd a ‘tégion 
‘of the ‘first’ theories took this hypothe 
One OF its’bases ‘was that Schuster to 'accbunt’ for the diurnal 
variation ‘Of the’ earth's Abs. 1158 Phere ate different 
sources” fo ‘which the’ nisation ‘put the 
‘fiatiral is that ofthe fight ‘trom present” paper 
sone talédlations até te determine the a cause leadin 
to the required’ effect? “Consitféritig first the fraction’ ‘of ‘the ‘Solat' erier 
‘that is available for gaseous fonisa on “(wave-length less than 185 jiu), if t 
‘radiation from the ‘Sun ‘is tréated’ as" Blatk-body radiation, this 1s deduced 
10 of the 'total“energy entering’ the’ atmosphere. Tt 8’ assumed 
that ‘the ionisation is confined ‘to 2 layer B00 thé umber df 
which will produced per -dm.* per seciby this energy is ‘then calculated. 
Taking Suitable values . for ths coefficient-of recombination and the specifie 
Velocities Of the ions in. the ‘high altitudes considered the'specifie conductivit 
is next deduced to have a value of 8 x 10*¢.s. “The valud of Fequire 
by Scliuster’ is about! 10" ‘times as ‘largo us this:' Phe® above ealetila 
beset on) ‘the assumption that the atiiospheric pressiire' in the layer’ dyne 
and the assumption of'a smaller pressuré provides looplivle' out: of 
thee difficulty: fesult Which’ arises from farther ‘calculation on 
theselines is that the condubtivity’of the should théoretically ténd 
tovan infinite’ Value‘ with itteréasé’of altitude, assime the laws of variation 
the “various quantities with -wiich ‘hold ‘at pressires that are 
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measurable to apply also with smaller pressures. The physical reason for 
_ this lies in the increase in the specific velocity of the ions with diminution of | 


AND 


Tonic: Movitities' in Bytivogen, NWR, (Phil! Mag.81. 
. 889-847, April, 1916.)—In a previous paper [Abs. 1729 (1915)] the pre- 
ninary results were given of experiments showing the presence of several 
‘kinds of ‘negative carriers in pure ‘hydrogen ionised by a-rays. “Experiments 


ae have now been made at different pressures, st so that a-revised and extended 


series of measurements ‘can be given. Measurements were made of ‘the 
mobilities of the positive ién and three-different negative ions in hydrogen 
po een of pressures between 8 cm. and 76 cm. The results for two of 
the negative ions are expressed. by the equations Pu = 604:7 and Pu = 1206 
respectively. The work for the third and lightest ion is not yet so complete. 
Theoretical considerations indicate that the three negative ions are, built. up 
from elements containi sprig 1, 8, and 6 molecules of. hydrogen. per 
electronic charge, element jon. 9 


hy, . Rev. 7. pp. 855-888, March, 1916.)—In 1905 Einstein, connecting 
photoelectric effects and quantum theory, roposed the following equation 
the max. energy of emission of corpuscles under the influence of light : 
pi Ve = hy —>, in which hy is the energy ‘absorbed by the. electron 
from the light wave, p the work necessary to release the electron from the 
metal surface, and 4" the energy with which it leaves, the surface—an 
energy measured by the product of its charge.e and the. pd. against which it 
is just able to drive itself before being brought to rest. The results: of the 
‘present series of observations seem to show. that at least five of the experi- 
peu verifiable relationships which are actually contained in the above 

uation are Tigorously correct. These relationships are embodied. in the 

lowing assertions : That there exists for. each 


or the slope of the V» line, is equal to hie; 
the critical frequency » at which v =0, p =A, i.e, that the intercept of the 
Vy line on the » axis is the lowest frequency at which the metal in question 
Gan be photoelectrically active ; (6) that. the contact e.m.f. between any two 
conductors is given by the equation : contact = AV) — 
.bo The author reviews previous work on, the above. points, in particular the 
work.of Elster and Geitel, Richardson and Compton, J. J.‘ Thomson: [Abs. 586 
(1915)], ‘Hughes {Abs. 1874 by Weight 
{in the author's laboratory). oh 
‘The present is *much sha than: that of 
previaus workers, each of the above 5. points. being very, carefully tested by 
experiment, .A detailed description. is given of the. methods employed. in 
removing, surface. films is-,yacuo,. measuring -photo-currents and :photo- 
potentials, and, the simultaneous measurement of the, contact'e.m.f'siof the 
gurfaces, Sources of error, and their elimination are points,mext. considered, — 
VOL. 
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valoe’ Planck's: constant detertnined with: 


«10—", which the author considers is by fr 


tie reliable value of that is thus far available. 
Contact ¢.m4. and the long-wavelength limits of abe 


carefully, the ‘Paper’ concluding: with w diseussion of vatious theories 


Photoelectric equation, after being subjected to very searct 


Repulsion Effect in the Electric Arc. A. Sellerio. 


on the carbon,. can be measured in ‘terms of i the in a fine wire, 
and on suitable calibration converted into dynes, The. current, voltage, 
length of ar and area of. crater are also measured, | “The chief results are as 
fall rote The force on the positive carbon i is. reater | than that on the negative 
; the repulsion increases with the current and diminishes slightly as 

rder of magnitude of the force for currents 

s weight, Various ored, 


current. ‘These consist of broken lines, the sections being straight ‘and 
esting at angles approaching.180°.. The. force. goes. through,several stages 
tore current increases, and. passes with discontinuity.from stage to. and 


egnations of metallic salts increa €. Gal 


| ro and: Glow Dischorge. M. La: Rosa, (N, Cimento, 11. pp. 48- 
66, Jan an-Feb, 1916.)—Further experiments [see Abs. 1862 ‘(913)], with the 
‘aid of photographs of the’ discharges, show that are and ‘plow discharge 
represent’ the extreme) most ‘stable fortis of a wholé series’ of ihtérmediate 
‘forms whith exhibit; more "Or less developed, ‘the elements 
‘istic of ‘each type of discharge: This varying degree of development depends 

ncipally on the ‘properties of the stibstatice of ‘thé’ electrodes. Thus, with 
carbén,’ 6witig’ to’ its ‘feeble thermal’ conductivity and perhaps: ‘also to the 
Edison-effett’ that it possesses; the Craters should” be’ especially per: 
“sistent; ‘either when the carborr functions as ‘kathode ‘or’ ‘when it acts as Ass 
towards a kathode ‘but little adapted to thé’ formation Gfaters?* In the Tast 
true crater persists ‘on the carbon rod even when the onthe 
‘other ‘electrode; for instante, an’ AI plate, is distinctly Of the ‘glow discharge 
“Such obstinate ‘of ‘cratets,’ due te the tan of 
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| 
Moore ADs, vill and .the author has ppiliec a Siintiat m to the 
carbons of the electric arc. ““One carbon is carried at the extremity of the arm a 
; 
thé dischar, passes at een two carbons, pro hah ry mz all th in erm Pdiate 
ormis which the discharge could assume. 
With silver, for opposite reasons, the contrary occurs; the craters have e 
but slight stability and the, more persistent form is the glow ischatge, ag 
we Hence, a silver kathode and a carbon anode give ly a discharge of = 
ies. mixed type and with difficulty an arc ; with the silver as anode, the reverse a 
is the case. Aluminium has intermediate properties highly favourable to the a 
gradual development of the various forms taken by the discharge.” Its ‘con- 


ares {SCIENCE “ABSTRACTS: 


which-is neither. too, high nor tao low, of the: 
craters (positive and negative), which are, however? not so. stable,as: with 
garbon further, the alteration, of jits surface favours the transformation of 
the discharge, since it regelates automatically and very gradually the intensity 
ofthe, current. Another, property, of Al. which: probably ‘contributes, con- 
siderably to: the phenomenon, is; its: ready. ‘emission; of an abundant stream-of 
a a electrons under the action of various causes ; such a property should 

der.aluminium; especially. suitable ito function .as\a,kathode. inthe glow 


is, paper. comprises a complete § statement of formule: and 


xial, circular ¢ soils. are placed at: such a ‘distance that their mutual attrac- 
tion or ‘répulsion is a maximum, “Methods for the of the. 

vorked-out ‘examples, and tables to facilitate cal iculat Ar 
989-801, March: imore comiplete a ccount of the work dealt with 


Abs, 284 (2016). 

The’ Contact ‘of Two Dielect P (Coniptes ‘Rendus, 16 
p.. 8, March 20, eal paper.” 

with, Temperatire | 


oy Reversible, Change. of, Residual, | 
G.:J,. (Ke Akad, Amsterdam, Proc... 4p 1916.)— 
the. temperature :of a, body possesses residual 
magnetism rises, the magnetism _. changes too. (decreases, say). If then the 
“magnet is again: cooled to its original temperature, the magnetisation i increases 
again, but not to. its original, value. Af this, heating and cooling is re ated 
a state is finally, reached, in which the changes are reversible.; that is { to. say, 
by, arise of temperature the magnetisation decreases.as much as it i ingreases 
again by, the following equal fall. of the e This reversibility 
__ holds, between: the limits of, temperature. used here,, .A quantitative. study. of 
‘the phenomena. .was, then carried out experimentally, and the. G. R. 


Changi Nickel Wires of' Different a due io Alie 
‘naling Magnelic Brown. ‘Dublin Soc., Proc, 15. 

| i 1916,)—The results of further experiments’ on’ Ni wires when subjected 

influence “Of, alternating. magnetic fields of. frequencies up to 160. 

+s given.” The wires used were ‘ih five sitet states of rigidity, and 

he were longitudinal ; and both direct and 
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the:-field’on the ‘wire, “As the ‘load con: the; wire: was. increased; - in general 
the \conttactiom: decreased.) When thé .case a> wire ‘lofi! sigidity 
gm.jom-*the load increased:16 timésthe contraction'decreased 
about 10% for th) Joh gitudinal:magnetic field, and abont 80% iforan 
Inagnetic field of frequencyL50 per ‘sec. When the rigidity: of ‘the wiremsed 
was !708>:10* the decrease of thé contraction was half iasimuch 
again iri‘ the :soft -state: the. \wird)iwas: harder:: in 
tablesiof the values ofthe i contractidn in: different cases: as! affected ‘by the 
rigidity load and magnetic ‘ifiteresting !result istobtained when'a 
comparison “jis |imade'yof :the: values the rigidity: and’ the values’ of:the 
contractiom obtained: with tongitudinal magnetic fields of 200 units produced _ 
by direct! current: and>alterdiating current of-fréquency per’ set.owhen 
the wires ave wnder the influence’ of; two different loads. If the walues 6f the 
tigidity are taken:as abscissie and: the icorresponding values of the .coritrattion 
as:ordinates'the:points onthe curve obtained::-both: inthe edse of direct-and 
alternating: fields lie: very approximately on two:straight ‘converging: lines. 
Conrparing ‘the i-cases» of: the: wires:iof) highést and «lowest! rigidity 
seen! that»when :the load: wires 
ai: decrease of the rigidity:of about 12-5%is accompanied 
by an increase:of> contraction of: about !for! direct: field» ahd /of-abeut 
80% ‘for ian ‘alternatitig field: thé iriagnitude of the 


Weber Overbeck Tabs, 1885 (1915)], 
strong fields. 
class of body. 


snefic moment femains. 
of Weiss f and has. af 
solute zero. On account f this 


and Overbeck. ‘see A Abs. 
oat Laws-for Steel aiid othet Materials Bali. (Franklin 
Insts Je 450-504, ‘April, 1016. »Gen> El) Revi« 19. -pp/ 860-890;°May, 


ELECTRICITY “AN Di MAGNETISM. 
. 
Assuming that magneton consists of a rigid system of electrons, it follows 
that the .behaviour is always. diamagnetic if the. magneto POSSesses NO axis 
of. figure... If the. three principal moments of inertia are..all equal, the a 
ial Stic susceptibility is independent of the field and temperature, T a 
I b d th ri mom ts no 
equal, there is an effect due to field and temperature, as Honda has sk wa a 
w tem . A quantifative com 
to be the case, except for, very low temperatures. A qua 
of Re with, meas THe © jnagnetons 
th of. th 
i 
m is para. 
time | Ge 
er, whilst 
diamagnetism may appear alone, this 1s not the case with the paramagnetic a 
state with wh macne ae Arty a} Arm OF Toerm: 


beluctivity-field graphs, the graph is found'to consist chiefly of two straight 


ghowsthat the Steinmetz: law.is followed as fat as B= 10,000, but that with 
ee greater flux density there is an apparent divergence, the loss ‘being greater => 
 thamis demanded by theory... The causes of the apparent deviations'from 
these magneti¢ laws are next considered. ‘The bend: of: the reluctivity curve 
__-* $nidiedtes that the component parts of the material under test may be divided Ris. 
dtwomagnetic constituents, The softer constituent carriés'a greater 
_ ‘pfoportion of thé flux until'approaching saturation reducesits permeability, 
after whieh additional ‘flux is forced ‘into: the ‘harder material -whose 


‘the fact that a%pure metal gives straight reluctivity cure within the limits 
of the ‘test.»:The deviation from the theoretical: ‘hysteresis curve also. indi- 
gates: that a heterogeneous material is: under -test:: ‘The: most prov 
deviations from the'two laws donot, however, occur at the same value:of H. 
‘Sheet \Si steel, as. commercially used, is. taken as am example of non-homo- 


@fthe:scale- from’ Si steel:were first: determined, and the index: 
Steinmetz jaw is'found to hold only forthe highest inductions; this index 
> gives a value 00216 for 4, the Steinmetz constant, ‘The reluctivity graph 


from H = 106 upwards, The max. bility of the steel scale was 
B = 8700, and saturation B was about 00. ‘Taking these ‘values in 


as ties of fields is calculated for a specimen assumed to be made up of 90° % 
scale.” The hysteresis losses are thén ‘calculated for the two 


B i eS ata is plotted against log B, the graph is a straight line to about 


Sagas curve for Co is Straight, that for iron bends slightly at about’ H = 84, and that «ss 

forthe Composite ring has a sharp bend for H == 55. Hystéresis measurements 
_ for the rings give a line having a slope of 1°62 to B = 6000, beyond which 

is an abnormal increase of an te of ‘asym- 


at 10,000 cycles ‘is and the max. to give no 
skin. ‘effect. is 480,000 cycles per. sec. 3. E. A. 


Phommpson. (Phil. Mag. 81. pp, 857-966, April, 1916)—The 
author has previonsly studied the effect of ‘crystal ‘size-on the elastic strength 


> id 
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lines, which are nearly in line, the bend occatring at a definite value of the 
field; 2g. B= 80 for a high-silicon ‘steel, Tests on a commercial Siste¢l 


permeability is Correspondingly increased, This view ‘is::strengthened by 


material, being iron with about 10% ‘scale. ‘The magnetic’p 


gave practically a straight line from H = 40 to H = 106, and another straight 
junction with the® correspofiding values for Si steel, the total flux ’ 


parts of the composite body by means of the Steinmetz law. ‘When log 


= 12,000, beyond which the increase in hysteresis is greater than if the i = 


law held for the mixture, This agrees with experiment, and ‘might 
aecount for the apparent increase of hysteresis in sheet steel at high induc- 
-. tions. Further’ €xperiments were made with iron and cobalt in nearly pure 
Sondition. These were tested in ring shape, first separately and then together, 


Sait fat rings of the two metals being employed. Whilst the reluctivity 


Electrical and Magnetic of Pure Iron in ‘Relation bb 


\ 
pa 
\ 
roperuecs 
| 
ar 
= 
q 
> 
DY the +a WHCTC a iS a Coemicient depending on 
: the material, and B,, is the mean induction for the | ndi 3 
a : material, and B,, is the mean induction for the loop. In an appendix, a 
eo some tional properties of steel scale ate described, such’ properties as ‘ 
th frequency, skin €ffect, and edd lossés.” Ai 
ee igh frequ in effect, an -curren ) ing to a Caicula- 
Sy) 
| 
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iron was chosen since the ‘crysta 
Suitable’ thermal treatment, “Four ‘Specimens were 
poe length Of crystalline’ metal traversed by the is ig 
The ‘observed ‘specific’ resistance ‘can ‘thus: be 
| wR where ‘besistance ctystalline 
# the timber of trystals per fength, and the boundar foi 
each grain.’ the specimens. deduces 6-89 
anniealin showed “a very irregular ‘uctute consisting’ of coarse and 
grains.” “specific resistance “was 7'162 microhins-cm. ‘For the 
varies from to’ 7-986." The ‘differgiics ‘ih dry 
probably accounts for the’ different Valties of the ‘Specific résistance obtained 
by different observers. Tn the’ dase ‘of a’ metal like’ coppef' little’ Variation of 
size cati' be Obtained, Corisequelitly ‘determinations of specific resist 
ee with dné andther.* Alloys which consist of a single solid’ solution 
should to law siniilar to that above. A Cu-Zn-Ni alloy was examine 
bit the’ diminution in Specific on coarsening ‘the ‘structure’ by 
atiiealing ‘was ‘very small. “The aatlior ‘supposés internat ‘strains ‘set 
réndeting the conductivities of the” Big gor and amorphous ‘parts probably 
the'satne.  “Benedicks has measured the specific resistance of steels and has 
sented his results + 268 2%, ‘whigre is the ‘sum of 


solutions, has proposed a formula similar to the, author's. For a 

inary alloy Rayleigh expresses the, added resistance by. [Alp + 
wi ere eis the, thermoelectric power of the components of the alloy, k atid 
are their thermal conductivities and Ay the volume.af each, 


proposed by the author. 
For a max. magnetising field of 05 igs 
the same for all. specimens, ‘viz. 18,400. The ‘remanent magnetism was 
wenced by size of crystal. The constancy of permeability is contrary 
to what we should expect at, first sight. The. increase of pern ility. of 
iron by alloyin with Al, Si, or P has. usually. been ascribed. to the production 
of larger crys The author considers, however, that the removal of | oxygen - 
by these added ‘constituents, is the. more possible, cause, of incréased per-. 
meability. The coercive force and the hysteresis. loss per. cycle. (e) increase. 
with the number of | pet anit length. . The author. also determined, 
Brinell hardness for the different specimens and_ finds 80H", 
e larger Stains being the determining factor, but as regards magn 
hardness the, smalier predominant os the specimen has a. 
high, Force, bas ol) L. Ly, 
ance Maghelic' Susceptibility ‘anid 
‘Association between Tons’ and Solvent.” atoli, 
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atomic of Fe and Ma, in ‘solutions of their salts, i 
with the dilution, and the author found. a similar increase, with solutions 
_ of ferric chloride to which hydrochloric acid had. been added in, order. to 
prevent hydrolysis [see Abs, 922 (1915)]. . There appears, indeed, to bea 
well-defined relation between magnetic susceptibility, and electrolytic; dis. 
_ sociation, The action of. a magnetic field on a magnetic. disperse System 
is discussed for the cases in which the disperse. phase consists .of : (1). Sea 
scopic granules, (2) microscopic and ultramicroscopic granules, (8) amicrons 
and non-dissociated molecules, and (4) ions. If the solution is placed betw 
the poles of a powerful. electromagnet, then, in case (1) the granules will; b 
attracted, and will move through the liquid towards the poles ; when. a, litt ! 
potassium sulphate is added to a moderately dilute ferric chloride. ‘solution, . 
the granules of ferric hydroxide formed. will not. at first be. attracted, but — 
when they have increased sufficiently in size, a slight. attraction, willbe 
observable, In colloidal solutions of. magnetic. substances no measurable. 
variation occurs in the different parts of the liquid, and this behaviour is 
explained, on the basis of Stokes’ law, as a result*of the smallness of the, 
icles. The same reasoning applies with greater force in the case of. 
amicrons and undissociated molecules. With ions, also, no variation in the. 
- eoncentration takes place under the influence of the field, but the whole.of, 
the liquid undergoes either attraction to the, poles or, with dilute solutions, 
Jess repulsion than is exerted on the solvent alone. In this. case, then, the, 
ions behave as though rigidly connected with the solvent, and i in view, of the, 
_ relation between susceptibility and dissociation the conclusion i is drawn. that. 
the ions and the water are bound together by electrostatic attraction, } 
results are discussed in their relation Ciamician' concerning. 
the state of solutions, of electrolytes, Of 


“gan. On the’ Hall-cfect and W. Smith. 
Mag. 81. ‘pp. 867-868, April, 1916. }—Ctitical’ with reference to ‘Livens” 
statements [see Abs. 1549 (1915)}. Smith points out that the Hall-effect. and 
the pertneability depend in different ways upon the temperature ; “conse- 
quently the variation of ‘the with the temperature” cannot be 
éntirely accounted the” ‘Naviation’ of. ‘the perme: with 
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Bases’ ‘of Dosimetry in Radiology. R. Ledoux-Leébard and’ 
ke Dauvillier. (Comptes Rendus, 162. pp. 405-407, March 18, 1916 J—The 
determination of the dose of Réntgen rays used in radio-therapy is a very 
complex question. ‘The ‘different methods which, up to the present have. 
been employed all present marked selective effects, and consequently require, 
first of all, qualitative measurement. They give only’: a meéah value ; some of 
them are inconvenient, and not ‘one of them enables a precise meastitenient 
of the intensity or quality of ‘the radiation to be made, because the latter 
_is always very heterogeneous.’ “If it is desired to introduce into fadio-therapy. 
rational and incontestable means of determining the dose, it becomes neces-. 
say first of all to modify “the sources of the rays by making tubes which, 
give a monochromatic radiation the quality and intensity of which can ‘be 
immediately measured with exactitude, It is further necessary to modify the 


sources of -high-tension current such as are at present. used. . Jt is proposed: 
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to employ a coritinuous current for tubes used in radio-therapy, particularly 
‘in the case of those fitted with a Coolidge kathode. A Coolidge tube run 
bea a continuous ins sae a from a condenser charged by a coil or a 
_ turning contact. Of absolutely continuous; the _pheno- 
menon of disconfii nity OF tex kathodic not exist’in such a tube, 
2 her, the fact that the intensity is independent of the voltage makes it 
ossible for the tube to be mounted ditectly on. the terminals of the. 
nser. Ordinary and Coolidge tubes, run with continuous current, ‘show no 
erence in the power of Beacon of the rays from those obtained 
stly by means of a coil. The rays have'a hardness of 85° Benoit with an 
equivalent spark of 16 cm., which corresponds t6 a static potential of 80, 
Volts, .. After some. difficulty,.condensers have been. made.which support 
easily. a pressure of 100,000 volts: per element, and. by joining them up. in 
cascade it is possible to make them good for 200,000, volts, Under these 
conditions the apparatus gives exact indications which. are easy to interpret, 
and tt. possible always to obtain identical conditions. EG, 
srgonié. (Archives d’El. Médicale, 24, pp. 111-112, April, 1916. Com 
endus,. 162. pp. 618-614, April 17, 1916. Tt appears that tissue. that has 
once been: effected by. Réntgen rays remains for a long time more or Jess — 
sensitive in. respect to those. rays, It has been found that while in the. case 
of a normal skin in order to provoke a sensible reaction it takes a dose which 
orresponds to a 15-minute exposure, at a distance of 20 cm. of the kathode 
f a Chaband- Villard tube emitting rays of 6° Benoit and run by a current of 
0 milliamp., in the case of a sensitive subject an exposure measured in 
‘seconds is sufficient, and the distance is measured in metres. In fact, in 
a hypersensitive subject a dose of 1/1600 of that normally required will 
produce:a noticeable reaction. This reaction which follows such extremely 
small doses cannot be.attributed to suggestion. | Certain bpegnae changes 


“728. Modified: Téchnique of Rives’ 
de (Archives d’El, Medicale, 24. pp. 97-109, April, 
[For description of Hirtz’s arrangement see Abs, 768, 928 (1915),] 


Tnjurious Effects’ produced by X-rays. (Rontgen 

, 88-56, April, 1916, Discussion.}—A good deal of practical information 

given by the the contributors to id discussion ; for this. the original ¢ 
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Weekblad, “12. pp. 741-144, 1915. e 
ectrascopicall y, bismuth i is found to contain: traces” of thailium. It ‘is “now 

claimed that the amount of TI to be by the 


toy: Soc, Canada, Trans.'9. pp; 81-83; 1915.)—-The thethod ‘described, Whilst 
for thé préparation of vanadium ‘on ‘4 large’ ‘scale, may be ‘used 
with advatitaye in the labotatory, ‘or for demonstration inf the lecture-rdom. 
flask, containing vanadyl chloride, is fitted with a Pt-wiré filament, 
attached to two heavy copper leads, and also with inlet and exit tubes for the 
ge of ‘a ‘current of dry hydrogen. The ‘filament is midde to glow b 
passing-a currént through it, and ‘the V'is deposited smoothly on the Pt as 
very-grey coating. The éxperiment may be carried out'either 
or of hydrogen at ‘low pressure. As ‘soon’ as the’ filament 
teaches white heat! the begins, and can be continued until ‘the 


wire burns out. 
ixturé’ of the’ pentoxide and 


the Gallium-Indium ‘Aly PLE. and: H. 
Sci. 412 pp. 851-854, April; 1916.:)—Mercury-like globules on the surface’ of 
= leady-residue from the distillation of ‘zinc kept in a warm place, provéd:to 
be .@ gallium-indium alloy containing about 10. % of indium. ‘The boiling- 
point of pure gallium in vacuo is above 1600° and its density 5°91 gm. per cm.* 


,, 45. 1. pp, 588-589, 1915,)--The melti t diagrar 
from ‘the, lpg -point o to. 61 


4-5 and 62° atom. % of ‘si pone 
ear e: p fall takes place to 845° (67-68 atom. % Ag), tt ved 
89 atom. % Ag. Finally a rise occurs to the melting-point of silver. The 
melting-point found for the compound Ag,Se, 897°, is higher than the values 
given by Pélabon [Abs. 1221 (1908)] and Friedrich and Leroux, namely 880° 
and 850° respectively. Like the analogous compounds, Ag,S, m. p. 842° 
saline and Klooster, 1912], and Ag:Te, m. p. 959° [Pellini and Quercigh, 
Abs. 164 (1911)], AgsSe melts without decomposition. No compound 
analogous to AgTe is formed in the case of Se. The three com Ag.S, 
Ag,Se, and Ag,Te are polymorphous-enantiotropic, the transformation-points 
being at 90° and 179°, 122° and 188° respectively. Silver selenide exhibits 
miscibility gaps in the liquid state with Ag and Se, as is found with the 
system Sb-S (Jaeger and — possibly, Sn-Se (Guertler, “ Metallo- 
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graphie,’’ The tellatides. of ‘silver present :tio: 

‘hele tit showe-such x ip with Ags of 
(Soc, Chim: Ifal;, Gazzetta; 45.1. pp. 890-894, 1915.)--Wedekind and Weit and 
Hilpectiand ‘Dieckmiann [Abs. 210, 211 (1912)]-have: prepared the crystalline 
»MnBi, and Bekier [Int. Zeits; £: Metallographie, 7. p. 88;1914}:has 
investigated the diagranr of state of Mn-Bi alloys.’ The results of theiauthors' 
examination, of this diagram aré essentially identical with those obtained by 
 Bekier/ ‘arid Show that the two metals are partly miscible in the liquid:condition, — 
and form.a compound which originates by peritectic reaction at about 450°, 
With teferenée ‘to:the ‘concentrations. of the two liquid: strata in equilibrium at 
a high temperature and also as regards the Composition of the compound; thé 
authors’ data! differ Bekier's’ figares. :' The . invariant: temperatute.<is 
found ‘to: bé:!1288°, ‘and ithe proportions of the’ ‘two ‘equilibrated 
are 80:%i and 98 % respectively.Study of the cooling \curves: for 
‘mixtures’ of various’ compositions ‘shows:that. the’ ‘maximal thermal: effect 
ootuts' with an alloyicontaining: 20:% of ‘Mn, which corresponds wellowith 
the:compound MuBi::: Crystals: were also analysis; 
Schramm,:and) H..-E. Cleaves. (Bureau. Standards: Bull, 18; 
‘pp. 1916. [Sci. Papers, No. 266].)—The investigations carried. out: up 
to the present time on the equilibrium diagram of the iron-carbon system . 
cannot bé. regarded as exhaustive, because.in no case have. the investigators 
worked witli ‘pure ‘materials:, On ithis.account the ‘authors have prepared 
Series of alloys:containing' 0-08 to:827:% of carbon’ to serve asthe’ basis for 
amaccurate study of:the thermal equilibrium of the Fe-C system, Pure iron. 
hasbeen: made: by the electrolysis’ of American ingot iron, and a: detailed 
has been made of.the fusion ofthe product::. Sources of contamination 
 have.beem studied.and the methods of elimination of the impurities have been 


al: contént: of ‘impurities (Si; P, Mn,'Cu, Co, and Ni) exceed .0:05:%.: 
method ‘has: been: devised for: casting sound: ingots: of 
The methods ‘of: 
of ‘Metials of Group IT, 
Pickering. «(Chemis Soc.,: Trans, 108. pp. 286-250; March;»1916.)-< 
Having) previously shown that cobalt: and :nickeb form: metallo-compouinds 
Similar:to: those of copper; the. author. has extended work: to the study 
Ofsthe: compounds of other metals with '‘Whén first:-formed, 
_a@'metalle-compound.: appears to contain:the-elements.of water in addition to 
the formula’ MR; but in: many cases without losing: its 
distinctive properties. : In this condition it is:strictly isomeric with the aérmal 
galt, from which; however, it differs tharkedly in: physical: properties, and also 
in constitution, for electrolysis shows it to contain the metal/in the anion, 
 Qrganic> salts::of «anetdls::exist!<in ‘two forms—the' normal salt; which is a 
sparingly:soluble crystalline: compound, and the métallo-salt-which is:moch 
Mote salable generally obtained in: the foray: of 
you, 
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changes spon’ into -the ‘morriial ‘salt. Over 40 ipaifs‘6f. such com: 
figuré.. "The metal in them exists in the quadrivalent form) and while it is 
not surprising that Fe, Pb, Mn, Co, and Ni can act as tetrads, the cases of the 
metals ‘of the calcium cand groups: ate somewhat different.'' It isclear 
that ideas respecting valency must be enlarged in view of such knowledge as 
the fact-of Pt being’ hexavalent in the compound. K;PtCk. In the majority 
of:‘eleménts, with. the possible’ exception of carbon and hydrogen; there 
appéar ‘to: be residual affinities; and although ‘a residual affinity may not 
powerfil enough to attach itself to 


HH. L. Johnstone. (Nova Scotian Inst. of Sci., Proc; and: Trans, 18. 
pp..191+208,: April. 8, 1915.)—-Three methods have been investigated for the 
measurement of high electrolytic resistances and found to yield satisfactory 
results, Measurements of the Specific resistance of acetic acid in the solid — 
and liquid phases over the temperature range ~80°C. to + 27° C. show that 
sudden changes occur at the melting and eutectic points! It is found: that 
the resistance in the solid phase: above the eutectic point Varies in a peculiar 
tanier, and investigation shows that this behaviour is dne almost entirely to 
the effect on the resistance of the small proportions of water present in the 
acid. For the liquid phase, the temperature coefficient’ is nearly constant 
pier (Soc; Chim, Ital., Gazzetta, 45. fi, pp. 406-423, 1915.)}~-Even in 


moderately concentrated solutions, ordinary salts; such as those of the 


alkali-and alkaline-earth metals, aluminium, ammonium, ‘etc., which 
diamagnetic, exhibit in general susceptibilities differing little from: that of 
water. ‘Farther, the difference ‘in: susceptibility between concentrated ‘solu- 
_ tions of: magnetic:salts:and water is some hundreds of times as great as that 


between concentrated solutions of: diamagnetic salts and water, orderto 


be able to-utilise magneto-chemical data in quantitative analysis, the author 
_ é@mploysia‘method:basedon the fact that water is diamagnetic, and that there 
@xists: foreach magnetic salt a concentration at which its aqueous: solution is 
magnetically inactive. For the measurement of these concentrations the use 
of Quincke’s manometer is tedious’ and the author*employs an apparatus 
based on the fact that a current of air-bubbles escaping from a capillary tube | 
dipping. below the .surface.of. a. «magnetic solution -situate ‘between the ‘poles 
anielectromagnet is:retarded when: the magnet: is ‘excited ;:om the 
hand,;no: retardation or acceleration: occurs with a liquid which is inactive _ 
or, more ‘accurately, has a susceptibility equal to that of air, ‘The apparatus; 
which: is readily fitted up, is: depicted and the method of using »it:described; 
The. accuracy attainable :is shown by: the fact. that distinction is’ 

made between marganous: chloride:solutions containing 2°59 gm. (inactive) 
and 257 gm, of -Ma per litre ;.still: greater accuracy would result. from the 
employed :by'the author. 
férrous, manganous, cobalt; nickel; and copper: salts;: The influence’ of the 
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are Jarge excess, the, ordinary. diamagnetic. salts or ‘inineral 
determining a salt:of aimagnetic metal dn solution; 
the atter.is either ,,dilpted. with water’ or: concentrated by: evaporation,.oo 
addition of a stronger solution ,of..the, salt, until it, becomes :magnetibally 
inactive. From the known degree of the dilution or concentration necessary, — 
the :initial concentration ‘may: be calculated. Where. othér .miétals) are also 
present, the method. may often be used ‘in conjunction with ordinary analytical 
methods.” ‘Its use: inthis way is described for. the estimation-of (1):Cr;iFej 
or’ Mn. in presence.of. Al’; (2) Fe Fe; Mn, Al,'and Ps 


"939. Preparation and Properties Colloidal Carbon. Thorne, 
Fito Soc., Trans. 109, pp, 202-209, March, 1916. )--Having given a ‘el 
prints of the literature on the subject, the author describes. his experime 

nely powdered sucrose is introduced, under shaking, through a fannel 

vith a natrow neck into concentrated ‘sulphuric. acid, in which it dissolves 
er ‘standing 24 hours the liquid is poured into 4 times its volume. 
distilled water and then filtered. The. yellow. Or. brownish filtrate . 


iquid passes through ‘the membrane. “The solution ‘hoes ‘not “show, man} bs 
particles in the ultramicroscope ; in an electric field the particles travel 
to the anode ; addition of an electrolyte (barium nitrate) produces cloudi- 
The strong acid thus seems to. produce | 
é ‘carbon in the suspensoid state, and a much. greater amount of complex 
organic « compounds. Dilute caustic soda was then decomposed with ¢arbon. 
prep inna (arc carbons, Acheson graphite) by currents of 0-4 to 4 amps. at 
volts ; one electrode was immersed, the other just touched the. Surface | 
of the solution. The electrodes are disintegrated and a dark solution is 
troduced, miost of the particles passing through the filter and requ 
months to settle. ‘Dispersion occurs best when the positive. pole touche 
surface; when this pole is negative, an arc is formed and ‘catbon 
burns atway; an are struck in the liquid gave only a few, but large, par: 
ticles. The sol originated chiefly from the positive pole ; a solution con 
2 or 8 gm. of NaOH pér litre is most suitable, The sols thus obtained. lose 
their alkali on dialysis, and are precipitated if entirely deptived of. om 
(just as ferric hydroxide i is precipitated when all its acid is Foe The. 
ja: shows 4 ‘Tyndall cone and looks black in layers of a few mm, ; in the 
ultramictoscope many particles in Brownian ovement aré seen, The Sol. 
say sensitive to the presence of electrolytes, and the particles are as 
ta! precipitated as they are formed when tap water is used, “As ete 
the amount of electrolyte required for Coagulation: they behave like arsenic, 
phide. Burnt in’ oxygen the sol Seemed to contain of C, 2 of. 
of an insoluble residue (SiO, from the carbon electrodes), the rest (16. 
being probably oxygen. It is concluded that to form’ a stable suspensoi 
the carbon must’ be in a state easily to be disintegrated organic matter 
should be present (tannic acid in the case of Acheson's unctuous graphite) 
or be formed duritig the preparation; alkali aids the suspension, and some 
trace of an electrolyte seems to be necessary to ensure stability of the ‘ol. 


9a: A Theory of Multiple lonisation : a Modification of the Theory of Elec- 
volte Dissociation, I. ¥F. F. Heyroth. ‘Am. Chem. Soc., J. 88, pp. 57-65, 
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present ‘form fails to give entirely satisfactory explanations of: the oljserved 
facts, or in regard to which there may be theoretical objectiofs:: To meet 
these points it is suggested ‘that ionisation ‘may’ take place in’ more’ ways than 
one; and that the strengths ‘of acids and the telative 
Barnett, (Phys. Rev: 7. pp. 881-888, March, 1916))—A theoretical discussion 
is given of Ewell’s method of measuring single pid/s [Abs! 1789 (1915)}.“The 
author shows that certain assumptions made by Ewell catinot betaken'as valid; — 
86 that ithe method does not with any 'p.id’s it-was 


8. pp. , April, 1916. \—The author has. studied the constancy ant 
roducibility, of the lead electrode in a ‘similar. manner to that’ used” in 
investigation of. the copper electrode. {see ‘Abs, 967 (1915)]- Five differe: 
on of electrode. were investigated in a cell made up according to 
éme! Pb — sat.. sol, Pb(NO;}, | O-10N-KCI, Hg:Ch — Hg, the lead being 
| ve and the. mercury positiye, é The jead electrodes } used, were made 2 
Casting panies, lead in, ‘sticks ; (2) ‘amalgamating cast Stic ich 
electrodes ; | (8) de lead electrolytically on spirals of Pt-wire ; 
depositing lead ytically on cast, stick, electrodes ; (5) immersing 
electrodes in an acidified solntion of lead acetate (Helle s solution), 
Pe only electrode which roved to be constant and fapeoductle to wi 
| 08 illivolt was that in pias “lead: was depo sited electrolytically. on Pt fro 
an electrolyte of lead nitrate made ascorein ‘to the instructions given os 
thers and McKinney [Abs, 188 ‘normal electrode potent al 
“lead was Calc to be 0-188 volt ‘at 26°, Freshly cast sticks of lea 
rie, immersion for g lengths of time in an acidified solution Of deat 
nitrate, lost, their. ductility and. other properties commonly associated. 
lead, Biving a grey mass which is undoubtedly an allotropic modificatic 
_ Of lead. “The e.m.f, developed at O° and 25° in cells. freshly. ca 
“and the Brey} modification as électrodes, and O-2N- NOs): as 
lyte, did not give any positive. indication of a transition temperature, . Photo-. 
| are given the with which ast fed 
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4 Trins, 98. pp. 857-867; Disc., ys, Chem, 20 
c., 867-870, 1915 Phys. Chem, 2 
1918.) =Five of reversible cells, namely ; cells wi 
an., . 0, ve pes reversibie, Ceus, nam : Ce Wi ; 
a metallic electrodes; amalgam cells; gas cells ; oxidation an 
= célls ; chemical affini can be treated from the samé 
Cane Ceus, Ca ca ro € 
’t Hoff formula, 
provided one starts with the van’t Hoff formula, E=RT/nF 
E where =), refers to the substances which are consumed during 
es ‘which formed, inste th 
and >, to the substances w are formed, instead Of wi 
of | q 
we 
ty 
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